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RESUMO 
 
Esta tese buscou investigar os fatores associados à má oclusão, à autopercepção da 
necessidade de tratamento odontológico e ao fracasso escolar de 5.558 adolescentes, na faixa 
etária de 15 a 19 anos, que participaram do levantamento epidemiológico do Estado de São 
Paulo no ano de 2015. As análises estatísticas foram baseadas no modelo de regressão 
logística múltipla hierarquizada. Artigo 1: Investigou os fatores relacionados à má oclusão 
entre adolescentes. O desfecho foi à má oclusão e as variáveis independentes foram: sexo, 
idade, raça, renda familiar, número de bens, número de pessoas em casa, dentes cariados, 
perda dentária, frequência e o motivo da consulta. A prevalência de má oclusão em 
adolescentes entre 15 e 17 anos foi de 52,3%. A má oclusão teve maior associação entre os 
adolescentes negros e pardos (OR 1,35; p <0,001), renda familiar até R$ 1,500.00 (OR 1,25; p 
= 0,005), cárie dentária (OR 1,29; p <0,0001) e motivo para agendar uma consulta foi a busca 
pelo tratamento dentário (OR 1,16; p <0,0244). Os fatores relativos à prevalência de má 
oclusão foram associados a aspectos sociais e econômicos e a busca por tratamento. Artigo 2: 
Analisou os fatores associados à autopercepção da necessidade de tratamento odontológico, 
conforme modelo conceitual proposto por Gift (1998). O desfecho foi a autopercepção da 
necessidade de tratamento, as variáveis independentes incluíram fatores sociodemográficos, 
tipo/frequência/motivo da última consulta odontológica e condições bucais. Do total, 3.340 
(62,64%) dos adolescentes relataram necessitar de tratamento odontológico. A autopercepção 
da necessidade de tratamento apresentou associação com adolescentes que  apresentaram 
renda familiar de até R$1.500 reais (OR 1,39; p<0,0001), que buscaram o tratamento curativo 
(OR 1,58; p<0,0001), relataram dor nos últimos seis meses (OR 2,88; p<0,0001), não estavam 
satisfeitos com a aparência dos seus dentes e boca (OR 5,94; p<0,0001), apresentaram cárie 
apenas em dentes posteriores (OR 3,04; p<0,0001) e apresentaram cárie na região anterior 
(OR 4,75; p<0,0001). A autopercepção da necessidade de tratamento odontológico entre 
adolescentes esteve associada a fatores normativos, subjetivos e do contexto 
sociodemográfico. Artigo 3: Avaliou as associações entre o fracasso escolar de adolescentes, 
condições sociodemográficas, capital social, acesso aos serviços odontológicos, impacto bucal 
nas atividades diárias e alterações bucais. Os exames bucais utilizaram o índice CPO-D, 
Índice Periodontal Comunitário (IPC), presença de anormalidades dentárias. O fracasso 
escolar foi estipulado de acordo com os anos de estudos dos adolescentes. Verificou-se que 
apresentaram mais chances de fracasso escolar os adolescentes com mais de 16 anos de idade 
(IC 95%: 5,00-5,87), sexo feminino (IC95%: 1,23-1,47), cor de pele pardo/preto 
  
(IC95%:1,20-1,44), com sentimentos de insegurança (IC95%: 1,19-1,35) e/ou infelicidade 
(IC95%: 1,26-1,49). Observou-se que adolescentes com dor de dente (IC95%: 1,03-1,16), 
dentes cariados (IC95%: 1,08-1,23), perda dentária (IC95%: 1,03-1,27), com anormalidades 
dentárias (IC95%: 1,31-1,50), doença periodontal (IC95%: 1,23-1,40) tiveram mais chances 
de apresentar fracasso escolar. Fatores bucais, sociodemográficos e relacionados ao capital 
social estiveram associados ao fracasso escolar. 
 
Palavras-chave: Levantamentos de Saúde Bucal. Adolescente. Análise Multinível. Saúde 
Bucal. 
 
  
  
ABSTRACT 
 
This thesis sought to investigate the factors associated with malocclusion, self - perceived 
need for dental treatment and school failure of 5,558 adolescents, aged 15 to 19 years, who 
participated in the epidemiological survey of the State of São Paulo, in the year 2015. 
Statistical analyses were based on the hierarchical multiple logistic regression model. Article 
1: Investigated the factors related of malocclusion among adolescents. The outcome was 
malocclusion and the independent variables were: sex; age; race; family income; number of 
goods/assets; number of persons in residence; untreated dental caries; tooth losses; frequency 
and reason for consultation. The prevalence of malocclusion among 15 to 17-year-old 
adolescents was 52.3%. Malocclusion showed higher rates of association among black and 
dark/adolescents (OR 1.35; p <0.001), family income up to R$ 1.500.00 (OR 1.25; p = 0.005), 
dental caries (OR 1.29; p <0.0001) and reason for scheduling a consultation was seeking 
dental treatment (OR 1.16; p <0.0244). The factors relative to prevalence of malocclusion 
were associated with social and economic aspects and seeking treatment. Article 2: Factors 
associated with self-perception of dental treatment need were analyzed according to the 
conceptual model proposed by Gift (1998). The outcome was self-perception of dental 
treatment need; the independent variables included sociodemographic factors, 
type/frequency/reason for last dental consultation, and oral conditions. Of the total, 3,340 
(62.64%) of the adolescents reported dental treatment needs. Self-perception of dental 
treatment need was associated with adolescents who presented family income of up to 
R$1,500 reais (OR 1.39; p<0.0001), who sought curative treatment (OR 1.58; p<0.0001), 
reported pain in the last six months (OR 2.88; p<0.0001), were dissatisfied with appearance of 
their teeth and mouth (OR 5.94; p<0.0001), presented caries in posterior teeth only (OR 3.04; 
p<0.0001) and presented caries in the anterior region (OR 4.75; p<0.0001). Self-perception of 
dental treatment need among adolescents was associated with normative and subjective 
factors, and those within the sociodemographic context. Article 3: Association was evaluated 
between adolescents’ failure at school; sociodemographic conditions; social capital; access to 
dental services; oral impact on daily-life activities, and oral changes. In oral exams the DMF- 
T, Community Periodontal Index (CPI) and presence dental abnormalities were used. School 
failure was stipulated according to adolescents’ years of study. Findings verified that 
adolescents over 16 years of age presented higher chances of school failure (CI 95%: 5.00- 
5.87), female sex (CI95%: 1.23-1.47), skin color dark/black (CI95%: 1.20-1.44), feelings of 
insecurity (CI95%: 1.19-1.35) and/or unhappiness (CI95%: 1.26-1.49). The authors observed 
  
that adolescents with toothache (CI95% 1.03-1.16), carious teeth (CI95%: 1.08-1.23), tooth 
losses (CI95%: 1.03-1.27), with dental abnormalities (CI95%: 1.31-1.50), periodontal disease 
(CI95%: 1.23-1.40) had more chances of presenting school failure. Oral and 
sociodemographic factors, and those related to social capital were associated with school 
failure. 
 
Key Words: Oral Health Surveys. Adolescent. Multilevel Analysis. Oral Health. 
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1 INTRODUÇÃO 
 
 
Vivemos uma era histórica, em que pela primeira vez o tamanho da população de 
jovens corresponde aproximadamente 25% da população mundial. São ao todo 1,8 bilhão de 
pessoas entre 10 a 24 anos de idade. E a tendência é de crescimento de 2 bilhões para o ano de 
2050 (UNFPA, 2014). No Brasil dos 208 milhões de habitantes, 34 milhões são adolescentes, 
correspondendo a quase 18% da população nacional (IBGE, 2017). 
O surgimento de uma grande população de jovens de um tamanho sem 
precedentes pode ter um efeito profundo nos assuntos sociais e econômicos de um país. 
Torna-se assim essencial que as instituições encarregadas das ofertas de serviços básicos 
invistam em políticas que envolvem a participação da juventude, principalmente nos setores 
da saúde e da educação (UNFPA, 2014). 
Para a Organização Mundial da Saúde (OMS, 1986), entende-se por adolescência 
a faixa etária de 10 a 19 anos de idade, e é dividida em três fases: a pré-adolescência, 
compreendendo dos 10 aos 14 anos, a adolescência em si, abrangendo dos 15 aos 19 anos, e a 
juventude, dos 15 aos 24 anos. A adolescência é considerada a fase de transição entre a 
infância e a vida adulta, sendo um período crítico na vida do ser humano. Caracterizada por 
mudanças cognitivas, físicas e sociais, a adolescência é o momento da construção gradual de 
habilidades e conhecimentos que possibilitarão assumir comportamentos adultos e que irão 
impactar na saúde e bem-estar dos anos que virão (WHO, 2017). 
Observa-se assim, que é nesse período de vida que se consolida hábitos e 
comportamentos de risco que podem interferir na saúde. Especialmente em relação a saúde 
bucal, sabe-se que os adolescentes têm a tendência de negligenciar os cuidados bucais 
(escovação e o uso do fio dental), e pouco frequentam as consultas odontológicas de 
prevenção (PEREIRA et al., 2013; VEIGA et al., 2014). Esse comportamento influência de 
forma negativa nas condições de saúde bucal, colaborando com a prevalência das doenças 
orais (SILVEIRA et al., 2015). 
Dentre os problemas da cavidade bucal avaliados no último levantamento 
epidemiológico de base nacional (SB BRASIL, 2010), a má oclusão severa e muito severa 
esteve presente em 10,4% a 7,1% dos adolescentes pesquisados, respectivamente (BRASIL, 
2011). A má oclusão, em muitos casos, provoca distúrbios funcionais, compromete a 
mastigação, fonação, deglutição e respiração (CLAUDINO et al., 2013; DIMBERG et al., 
2015). Por envolver questões estéticas, a má oclusão também foi apontada como motivo de 
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bullying e como uma alteração bucal que dificulta o estabelecimento das relações pessoais 
(AL-BITAR et al., 2013; MOREIRA et al., 2015). 
Frente a essa realidade, verifica-se a necessidade de se construir um retrato mais 
atualizado da situação dos adolescentes brasileiros acometidos pela a má oclusão e 
compreender também quais são os fatores associados. Apesar de haver evidências de que a má 
oclusão associa-se às baixas condições econômicas (SILVEIRA et al., 2016; GOETTEMS et 
al., 2018), com a cárie (FELDENS et al., 2015) e com a perda dentária (REBOUÇAS et al., 
2017; PERES et al., 2013), esses são resultados que merecem serem reforçados com novos 
estudos. 
Em geral, os adolescentes apresentam a habilidade de reconhecer a má oclusão 
como um problema que necessita de intervenção profissional (AJAYI, 2015; MONTEIRO et 
al., 2017). A autopercepção é tida como uma resultante das condições de saúde bucal 
(necessidade normativa de tratamento), as quais são determinadas por características 
individuais (idade, sexo e raça) e a disponibilidade de recursos, como educação, acesso a bens 
e a serviços (GIFT et al., 1998). Ademais, a percepção apresenta estreita relação com a 
procura pelos cuidados e serviços odontológicos (SCHUTZHOLD et al., 2014). 
Apesar da importância do tema, os estudos sobre esse assunto são escassos, e 
apresentam um enfoque único na população idosa (MOREIRA et al., 2009; LIMA et al., 
2012; DALAZEN et al., 2018). Esta é uma temática que também precisa ser elucidada, uma 
vez que pode potencializar as ações de promoção em saúde voltadas para esse segmento. 
É evidente que a saúde bucal dos adolescentes impacta em suas atividades diárias, 
como com bucais em outros aspectos da vida dos adolescentes, como por exemplo, a trajetória 
escolar (DETTY, 2014; ALMEIDA et al.,2018). 
A literatura revela que dor dentária e a cárie não tratada comprometem a 
concentração nas aulas e prejudica a frequência escolar, diminuindo o rendimento no 
aprendizado (STEPHANIE et al., 2011; SEIRAWAN, et al., 2012; GUARNIZO-HERREÑO 
et al., 2012; 
PAULA et al., 2015). Além disso, as más oclusões afetam emocionalmente os 
adolescentes, cooperando com o baixo desempenho escolar (BASH et al., 2016). 
No Brasil, os jovens de 15 a 17 anos de idade devem estar matriculados no ensino 
médio (Lei/9394, 1996). No entanto, a Pesquisa Nacional por Amostra de Domicílio (PNAD, 
2016) realizada em 2015, revelou que 1.543.713 dos adolescentes, de 15 a 17 anos, não estão 
cursando o ensino médio. Além disso, a taxa de conclusão no ensino médio até os 19 anos de 
idade foi de 58,5%. No mesmo ano, para agravar o cenário, o Programa Internacional de 
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Avaliação de Estudantes (PISA), desenvolvido pela Organização para a Cooperação e 
Desenvolvimento Econômico (OCDE), informou que 36% dos jovens brasileiros repetiram 
uma série, valor acima da média da OCDE (12%). 
A reprovação ou o abandono dos estudos é um fenômeno também conhecido 
como fracasso escolar (ZAGO, 2011). O fracasso escolar é uma expressão utilizada a uma 
série de fenômenos educacionais, dentre elas a distorção idade-série. Para a sociedade e para o  
Estado, o fracasso escolar representa falhas na formação de capital humano, prejuízo no 
desenvolvimento econômico e no progresso do país (PISA, 2016). 
Por isso, é preciso avançar nas discussões sobre os determinantes do fracasso 
escolar, considerando os efeitos das condições de saúde, como a saúde bucal e o contexto 
social, a fim de contribuir com apontamentos para a diminuição de iniquidades na educação. 
O Estado de São Paulo é o mais populoso do país com 12,1 milhões de brasileiros 
(IBGE, 2017). No ano de 2015, o estado foi cenário do inquérito conhecido como SB São 
Paulo (2015) (PEREIRA et al., 2015), que teve como objetivo conhecer as condições de saúde 
bucal de diferentes faixas etárias, dentre elas, os adolescentes de 15 a 19 anos de idade. Além 
das condições clínicas bucais, o levantamento obteve dados que contribuíram para  
caracterizar o perfil social, econômico, de saúde bucal entre 5.558 adolescentes. 
Analisar os fatores associados à má oclusão, compreender os aspectos que 
permeiam a autopercepção da necessidade de tratamento odontológico e investigar a 
associação da condição bucal dos jovens com o fracasso escolar, são temáticas importantes 
para o planejamento e a implantação de políticas públicas que consideram os adolescentes. 
Assim, a presente tese foi dividida em três artigos que buscaram investigar essas questões 
utilizando os dados SB São Paulo 2015. 
.  
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ABSTRACT 
 
Background: Knowledge on malocclusion distribution in adolescents and the factors 
involved in its etiology must be clarified in order to promote care and prevention actions. 
Objectives: To investigate the factors regarding the prevalence of malocclusion among 
adolescents. Methods: A total of 5.558 adolescents aged between 15 and 19 years from the 
State of São Paulo (Brazil) participated. Cases of malocclusion were diagnosed based on the 
maxillary overjet, mandibular overjet, anterior open bite and Angle's classification. Socio- 
demographic (age, sex, skin colour), and economic (household income, number of 
assets/appliances, number of people at home) conditions, aspects concerning oral health (tooth 
loss, untreated tooth decay, malocclusion), and access to dental services (type, frequency and 
reason for the last dental appointment) were used as independent variables. A hierarchical 
multiple logistical regression analysis was performed according to a sampling project. 
Results: The prevalence of malocclusion in adolescents between 15 and 17 was 52.3% among 
black; brown 57.3%, and low income youths, 56%. Malocclusion was more strongly 
associated with black persons (OR 1.35; [95%CI1,19-1.53]; p=0.000), with household income 
of up to R$1,500.00 (OR 1.25; [95%CI = 1.14-1.42]; p=0.005), with tooth decay (OR 1.29; 
[95%CI = 1.14-1.47]; p=0.001), and those whose reason for scheduling an appointment with a 
dentist was to seek treatment (OR 1.16; [95%CI = 1.02-1.32]; p=0.024). Conclusions: The 
factors relative to the prevalence of malocclusion among Brazilian adolescents were 
associated with social and economic aspects of the oral condition and seeking dental 
treatment. 
Keywords: Adolescent, Malocclusion, Epidemiology. 
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INTRODUCTION 
 
Malocclusion has a multifactorial aetiology comprising hereditary and environmental 
influences [1], compromising masticatory function and dentofacial aesthetics [2, 3], hindering 
communication and socialization [4, 5], in addition to contributing to emotional instability [6, 
7]. 
Among adolescents, malocclusion affects their quality of life [8-12], and has shown 
significant prevalence in several countries [6, 13, 14]. In Brazil, we observed the presence of 
malocclusion in 37.6% of adolescents between 15 and 19 years old [15]. 
The Brazilian Unified Health System (SUS) is one of the largest public health systems 
in the world, offering integral, universal and free health services to the entire Brazilian 
population since its creation in 1988 [16]. In 2011, the dental specialty centres, responsible for 
treating cases of medium and high complexity, began to treat priority cases of occlusal 
dysfunction, when patients are referred to them by the primary health care teams [17]. In spite 
of government efforts to meet the orthodontic needs of the population, underutilization of the 
system has occurred. 
In recent decades, socioeconomic conditions began to be studied as potential 
aggravating factors in the progression of malocclusion [18, 12]. This is because 
socioeconomic conditions can have an influence on oral habits [19,20] and access to dental 
services [21, 22]. 
Therefore, knowledge about the distribution of malocclusion among adolescents, and 
factors involved in its aetiology may contribute to the construction of models with the aim of 
understanding the subject, and consequently the planning of preventive actions. 
The purpose of this study was to investigate the association of factors such as 
sociodemographic and clinical conditions, and access to dental services, with malocclusion in 
a population of Brazilian adolescents. 
 
 
MATERIAL AND METHODS 
 
Study design 
 
This was a cross-sectional analytical study that used secondary data from the São 
Paulo State Survey on Oral Health (OH São Paulo 2015) conducted with adolescents aged 
between 15 and 19 years. The survey, conducted by São Paulo State Department together with 
educational institutions and government agencies, began in November 2014 and ended in 
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August 2015 [23]. 
 
Sample size and data collection 
 
The study sampling plan considered six macro-regions of the state of São Paulo (São 
Paulo State Capital, São Paulo Metropolitan Region and 15 Health Departments). In the first 
stage, 178 municipalities and São Paulo State Capital were drawn (Primary Sampling Units – 
PSU). While in the second stage, 390 census sectors were drawn (Secondary Sampling Units 
– SSU), two of them for 177 municipalities, and 36 for the city of São Paulo, from which the 
data were proportionally calculated based on population size. 
All households from the drawn census sectors were visited, and eligible residents 
examined and interviewed. Those who did not want to participate in the research, and were 
absent at the time of the visits, were excluded. The technique of exhaustion with minimum 
sample size was used in each PSU. 
The prevalence of each oral health problem was estimated for all domains. The sample 
size was based on estimated frequency, variability of the problem under investigation, and 
acceptable margin of error, thus, the initial number of participants was 6.781 adolescents. 
These estimates showed the results of OH Brazil 2010 for the city of São Paulo and the 
interior of the South-eastern region of Brazil. Further information on the sample plan and size 
may be obtained from the final report of the survey [23]. 
 
Examiner training and calibration 
 
Two hundred and fifty work teams (Dentist and Oral Health Assistant) organized by 
the participating municipalities, effectively participated in the study. The field teams were 
trained in a workshop lasting 16 hours, for the purpose of discussing operationalization of the 
work stages; each participant’s assignment, and ensuring an acceptable degree of uniformity 
in the procedures. Thus, only the dentists performed the clinical examinations, while the 
assistants were responsible for completing the records and filling out the questionnaires. 
Calibration was performed based on the model proposed by the World Health Organization 
(WHO) [24]; concordance across examiners was calculated and final results were determined 
by team consensus. The Kappa coefficient for each examiner was 0.65, considering the 
minimum acceptable threshold. 
 
Variables 
The socio-demographic (age, sex, skin colour), and economic (household income, 
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number of assets/appliances, number of people at home) conditions, aspects concerning oral 
health (tooth loss, untreated tooth decay, malocclusion), and access to dental services (type, 
frequency and reason for the last dental appointment) were evaluated (Table 1). 
For the variables sociodemographic, economic, and access to dental services, data 
were collected by means of a questionnaire adapted from the National Oral Health Survey - 
SB Brazil, 2010 [15]. 
Oral health conditions were evaluated in accordance with the Word Health 
Organization [24] recommendations, i.e. the clinical examinations were performed with a flat 
mouth mirror and CPI probe under natural light, with the examiner and the person examined 
in a seated position. At the participant’s home, we sought a bright and ventilated place for 
evaluations. Tooth loss and untreated tooth decay were verified by the DMF-T (Decayed, 
Missing and Filled Teeth) index [24]. 
Malocclusion was considered a dependent variable. Aspects of standard occlusion 
were assessed according to Angle’s Classification and morphological characteristics of 
malocclusion (maxillary overjet, mandibular overjet and anterior open bite). The Angle 
Classification considered the anteroposterior position between the first permanent molars to 
determine Class I, Class II, and Class III [25]. Maxillary overjet was measured by the buccal 
surface of mandibular incisors up to the incisal edge of the maxillary incisor with the widest 
buccal tipping, by using WHO type CPI-probes [24]; to measure mandibular overjet, the 
reverse process was carried out. Open bite was measured from the distance between the edges 
of maxillary and mandibular incisors. According to the proposed criteria, malocclusion was 
considered in the presence of overjet > 3 mm; mandibular overjet, and anterior open bite > 0 
mm. The presence of Angle’s Class II or III was also considered [25]. After obtaining the 
records, malocclusion was dichotomized into present or absent for purposes of analysis, by 
adding up the characteristics that were evaluated and identified. 
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Table 1 describes the independent variables of the study and how they were dichotomized for 
data analysis. 
Variable Description of the original 
database 
Dichotomization 
Age Age ranging from 15 to 19 years Age of respondent 
/examined: 1 - Older than 17 
years 
2 – Up to 17 years 
Sex Sex of respondent / 
examined: 1 - Male 
2- Female 
Sex of respondent / 
examined: 1 - Male 
2- Female 
Skin Colour Self-declaration 
criteria 1- White 
2- Black 
3- Yellow 
4- Brown 
5- Indigenous 
Asian descendants and Indians 
were excluded because of their 
low representativeness (for 
indicating the percentage) and the 
blacks and browns were grouped 
as reference categories. 
0- White 
1- Black and Brown 
Household 
agglomeration 
Ratio between the variables 
"number of people residing in the 
house" and number of rooms 
permanently serving as bedrooms 
for the residents of the home ". 
Dichotomization by the median 
in the categories: 
0 - Up to 1.5 persons per 
room. 1 - More than 1.5 
persons per room. 
Number of 
assets or 
appliances 
Answer to the question "How many 
appliances do you have in your 
residence?" Assets, television, 
refrigerator, stereo, microwave, 
telephone, cell phone, washing 
machine, dishwasher, 
microcomputer and number of cars. 
Dichotomization by the median 
in the categories: 
0-More than 6 
assets/appliances 1 – Up to 6 
assets/appliances 
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Family Income Answer to the question "last 
month, how much did you receive 
in reais; that is, total amount 
received by all the persons who 
live in your household, including 
wages, family allowance, pension, 
rent, retirement or other income?" 
1 - Up to R $ 250,00 reais 
2 - From R $ 251,00 to R $ 500,00 
3 - From R $ 501.00 to R $ 1.500,00 
4 - From R $ 1,501.00 to R $ 
2,500.00 
5 - From R $ 2,501.00 to R $ 
4,500.00 
6 - From R $ 4,501.00 to R $ 
9,500.00 
7 - More than R $ 9,500.00 
Considering the distribution of 
the variable, 
In the range of R $ 501.00 to R $ 
1,500.00 corresponded to 52.6% 
of the 
Sample, two categories 
were created: 
0 - More than R $ 
1,500.00 1 - Up to R $ 
1,500.00 
Loss of 
permanent
 1s
t molar 
In the DMFT index (Decayed, 
Missed, Filled Teeth) [24], the 
counts of codes "4" and 
"5" for the teeth 16, 26, 36 and 46. 
Dichotomization in the categories: 
0 - No 1st molar lost 
1 - At least one 1st molar lost 
Decayed teeth In the register of the DMTF index, 
the count of the teeth with code 
"1" and "2". 
Dichotomization in the categories: 
0 - No decayed tooth 
1 - One or more decayed teeth 
Dentist 
appointment 
Answer to the question "Have 
you ever been to the dentist's 
office in your life?” 
0 - No 
1 – Yes 
Answer to the "Have you ever 
been to the dentist's office in your 
life?” 0 - No 
1 – Yes 
Frequency
 o
f dental 
consultation 
Answer to the question "When was 
the las time you went to the 
Dentist? " 
1 - Less than one year 
2 - One to two years ago 
3 - Three years or more ago 
Dichotomization in the categories: 
0 - Less than 1 year 
1 - More than 1 year 
Reason for 
consulting the 
dentist 
What was the reason for your last 
visit? 
1 - Review, prevention or check-
up 2 - Pain 
3 - Extraction 
4 - Treatment 
5 - Others 
Dichotomization in the categories: 
0 - Preventive Treatment 
1 - Healing Treatment 
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Data analysis 
 
 
The association between malocclusion and the independent variables was analysed by 
using a hierarchical multiple logistic regression model. In block 1, variables such as sex and 
skin colour were considered; in block 2, household income, number of assets/appliances, and 
number of residents; and in block 3, number of decayed teeth, number of lost molars, dentist 
appointments, reasons for and frequency of visits, and type of appointment (conceptual model 
by Peres et al., 2013) [26]. Data analysis was performed using PROC SURVEYFREQ and 
PROC SURVEYLOGISTIC [27] procedures, considering the complex sampling plan of 
conglomerates. Each observation received a specific weight, depending on the location, which 
resulted in weighted and adjusted frequencies based on the effect of the design. Variables with 
p≤0.20 for each block were tested in a multiple logistic regression model, with only those still 
associated with malocclusion remaining (p≤0.05) after adjustment to variables of the same 
block, and to those considered hierarchically superior. 
 
 
Ethical Aspects 
 
 
This research was approved by the FOP UNICAMP Ethics Committee on Research 
with Human Beings, Protocol No. 1.211.025 (2015), CAEE in 46788215.9.0000.5418, 
according to Opinion No. 466/12 of the Brazilian National Health Council on research with 
human beings. The parents or guardians of the adolescents present on the day of the survey 
were informed about the present research and signed the Term of Free and Informed Consent, 
allowing their children to participate in both the interview and clinical examination. This 
study in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki 
and its later amendments. 
 
 
 
RESULTS 
 
 
The flowchart (Figure 1) shows that 5,558 adolescents participated in the study, thus, 
there was a loss of 22% of the initial sample. 
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Characteristics of 5,548 adolescents aged between 15 and 19 years were distributed, 
based on the level of malocclusion (Table 2). We observed the presence of at least one type of 
occlusal change in individuals from 15 to 17 years (52.4%) and over 17 years old (52.3%). 
Approximately 52.7% of men and 52.3% of women in the sample showed malocclusion; 
relative to skin colour, the prevalence was 49.0% among white; and 57.3% among black and 
brown participants. 
Malocclusion was also present in individuals who had household income of up to 
R$1,500 (56%); at least one carious lesion (56.5%); who had experienced the loss of at least 
one permanent molar (60.9%); and those who attended dental services for treatment (54.5%). 
In the bivariate analysis (Table 3), relative to block 1, age and sex variables had no 
statistically significant association with malocclusion (p>0.05) ; which was shown to be 
different for the skin colour variable (p<0.05). In block 2, only the income variable was 
shown to be statistically significant (p<0.05). While in block 3, all clinical conditions (tooth 
decay and tooth loss) were associated with the dependent variable (p<0.05); however, among 
the independent variables relative to access to dental services, only malocclusion (p=0.003) 
was significant for justifying the dental appointment. 
After analysis, we found that adolescents who were not white (OR 1.35; 
[95%CI=1.19-1.53]; p=0.000), with household income of up to R$1,500 (OR 1.25; 
[95%CI=1.10-1.42]; p=0.005), with tooth decay (OR 1.29; [95%CI=1.14-1.47]; p=0.001) and 
those who attended dental appointments for treatment (OR 1.16; 95%CI=1.02-1.32]; p=0.024) 
had higher chances of presenting malocclusion. The variable molar loss did not reach the level 
of significance of 5% (p=0.095), thus it did not remain in the final model (Table 3). 
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Figure 1. Representative flowchart of the final sample size of adolescents participated of the 
OH São Paulo 2015. 
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Table 2. Distribution of frequencies in the association between malocclusion and the analysed 
variables. 
Variable Category   Malocclusion  
  No  Yes 
  Frequency % Frequency % 
Block 1      
Age ≤ 17 years 1738 47.6 1914 52.4 
 > 17 years 910 47.7 996 52.3 
Sex Men 1150 47.3 1280 52.7 
 Women 1498 47.9 1630 52.1 
Skin colour White 1690 51.0 1626 49.0 
 Black/Bro 958 42.7 1284 57.3 
Block 2      
Household income Up to  843 44.0 1075 56.0 
 > R$1.500 1262 50.8 1224 49.2 
Assets/appliances Up to 6 1561 47.8 1701 52.2 
 > 6 1017 47.2 1139 52.8 
Number of residents Up to 1.5 927 49.0 964 51.0 
 > 1.5 1652 46.8 1875 53.2 
Block 3      
Decayed teeth Zero 1643 50.6 1604 49.4 
 > zero 1005 43.5 1306 56.5 
Loss of permanent 1st molar Zero 2478 48.4 2645 51.6 
  > zero 170 39.1 265 60.9  
Dentist appointment No 91 
48.4 
97 
51.6 
 Yes 2482 47.5 2742 52.5 
Type of service Public 1381 48.0 1499 52.0 
 Others 1070 46.8 1216 53.2 
Reason for consulting the dentist Preventive 1022 50.6 997 49.4 
 Treatment 1425 45.5 1707 54.5 
Frequency of dental consultation < 1 year 1527 48.0 1656 52.0 
 > 1 year 947 46.8 1076 53.2 
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Table 3. Crude and adjusted odds ratio between malocclusion and the analysed variables. 
Variable Category ORb (95%CI) p-
value 
 ORa p-value 
Block 1 Age  
≤ 17 years 
 
Ref 
   
– 
 
 > 17 years 0.99 (0.89-1.11) 0.913    
Sex Men Women 1.02 (0.92-1.14) 
Ref 
0.675  –  
Skin colour White Ref   Ref  
 Black/Brow 1.39 (1.25-1.55) 0.000  1.35 (1.19-1.53) 0.000 
Block 2 Household 
income 
 
Up to 
 
1.32 (1.17-1.48) 
 
0.000 
  
1.25 (1.10-1.42) 
 
0.005 
 R$1,500      
 > R$1.500 Ref   Ref  
Assets/Appliances Up to 6 Ref     
 > 6 1.03 (0.92-1.15) 0.622  –  
Number of residents Up to 1.5 Ref   –  
 > 1.5 1.09 (0.98-1.22) 0.125    
Block 3 Decayed teeth  
Zero Ref 
   
Ref 
 
 1.33 (1.20 -1.48) <0.001  1.29 (1.14 - 0.001 
 > zero   1.47)  
Loss of permanent 1st Zero Ref   Ref  
molar      
 > zero 1.46 (1.20-1.78) 0.002  1.22 (0.97- 0.095 
    1.53)  
Dentist appointment No Ref   
 Yes 1.04 (0.78-1.39)  0.809 
Type of service Public Other Ref 
1.05 (0.94-1.17) 
  
0.413 
Reason for consulting 
the dentist 
Preventive Ref
 
 Ref 
 Treatment 1.23 (1.10-1.37)  0.003 1.16 (1.02- 
1.32) 
0.024 
      
Frequency of dental 
consultation 
≤ 1 year Ref     
 > 1 year 1.05 (0.94-1.17)  0.413   
ORb (95%CI) = crude odds ratio with the confidence interval; ORa (95%CI); Odds ratio adjusted for the confidence interval. 
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DISCUSSION 
 
 
The evidence showed that among adolescents, change in occlusion was related to 
lower income, black skin colour, and to having decayed teeth. The reason for access to dental 
services was also related to the outcome. Studies in Brazil [12,19,28] and in different global 
territories such as Spain [29] and Lebanon [30] have reinforced the association of socio- 
demographic factors with malocclusion. Untreated dental caries have been reported as oral 
clinical conditions associated with occlusal changes in emerging countries such as Mali, Cuba 
and Venezuela [20]. 
Differences in the prevalence of malocclusion in ethnic groups can be explained by 
genetic characteristics [1]; for example, there are known to be mandibular discrepancies 
between Hispanics, white (Caucasians) and African Americans [31, 32]. Among black people 
it is possible to observe a higher vertical tendency that increases the severity of occlusal 
changes [33, 34]. In Brazil, genetic variability is a fact resulting from the miscegenation of 
persons of different ethnic origins, capable of influencing the prevalence of malocclusion to 
an even larger extent. 
According to National Household Sample Survey (Pesquisa Nacional por Amostra de 
Domicílios – PNAD) [34] carried out in 2014, 53% of Brazilians have self-declared their skin 
colour as black or brown. This population group has shown differences in the illiteracy rate 
when compared with other categories. Among white people, the illiteracy rate is 
approximately 5.9%; whereas, among black and brown people, this number increased to 
14.4% [35]. Therefore, ethnic studies emphasize the influence of inequality in educational 
level and household income on oral health [36, 37, 38]. This occurs because educational 
disadvantages can negatively affect the dialogue with professionals, oral health habits, and 
low access to dental services [39, 40]. This is a reality not only in Brazil, because a study 
conducted in the United States revealed that there were great ethnic disparities in access to 
orthodontic treatment, mainly by black and Hispanic children [41]. 
In this sense, recent researches have tried to understand the reasons why children and 
adolescents seek dental treatment [21, 42, 43]. This is a necessary subject because adolescents 
in particular are part of a group at risk for oral diseases, considering they are undergoing a 
transition period in physiological and psychosocial development. They no longer have their 
parents’ full attention [44], thus they present harmful behaviours such as high sugar intake 
and a low level of hygiene, making them more predisposed to carious lesions [45] and other 
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oral changes. In this scenario, it is very common for young people to seek dental services only 
when diseases are in their acute phases [42]. This could also be observed in the results of our 
study, in which the majority of participants sought treatment when it was already too late. 
Thus, it is important to develop actions focused on the promotion of preventive dental 
appointments and activities related to oral health. 
Among the associated clinical factors, tooth decay was the main disease identified as 
one of the reasons for the result obtained, which corroborated the findings of other studies 
[20,46]. On the other hand, there have been studies that did not find this association between 
tooth decay and malocclusion [16,26]. We highlight that tooth decay is a predisposing factor 
to tooth loss, capable of compromising the maintenance of the proximal contact; changing the 
previous overjet; leading to cross bite or even to a decrease in the circumferences of the 
arches, thus contributing to crowding in the permanent dentition [47,48]. However, there was 
no significant association between tooth loss and malocclusion in this study. 
In Brazil, preventive and oral health promotion actions are activities promoted by over 
24 million Oral Health Teams inserted in primary health care and distributed throughout the 
country. Data from our study showed that there was a profile for the adolescents affected by 
malocclusion; this was characterized by skin colour, household income, experiences with 
tooth decay, and the low access to preventive treatments, denoting the importance of 
elaborating protocols in primary health care to address this demand [50]. Factors related to the 
prevalence of malocclusion were associated with social inequalities that could be prevented 
by actions of several governmental sectors, such as the educational, health and social 
development sectors [19, 26, 28]. 
Not only must the preventive treatment be discussed; assistance in the care of 
malocclusion must also be considered. There are a thousand Dental Specialty Centres in the 
Public Health System in Brazil, however, only 40 of them offer orthodontic treatment [49], 
which demonstrates the need for public investments to ensure the effective implementation of 
and access to dental treatment among users of the Brazilian Health System 
The cross-sectional design of this study did not allow assessment of the reason for 
association between malocclusion and the factors listed, which made it more difficult to 
determine whether these factors preceded the result, or occurred after it. We evaluated the 
presence of maxillary and mandibular overjet and anterior open bite, which led to limiting 
comparison with studies that considered the Dental Aesthetic Index [51] to analyse the 
severity of changes and the need for treatment. 
We must highlight the strongest points of our study. The state of São Paulo has 11.32 
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million inhabitants, i.e., 25% of Brazilian population [35]. Analysis of the sample of 5.558 
adolescents showed results that might influence other states and countries with similar 
characteristics. Population-based researches that study the aetiology of malocclusion are 
scarce [12, 26,28], among them there are traditional analyses that restrict the understanding of 
results. Traditional tests have led to the belief that the observations found were independent 
and that their statistical estimates showed a trend towards a low standard deviation, which 
contributed to higher chances of association. Whereas, the multilevel analysis allowed us to 
explain the way in which different factors could simultaneously be associated with and affect 
malocclusion [52]. 
Therefore, we concluded that the distribution of malocclusion was associated with 
socio-demographic and clinical factors that could show different levels of severity, depending 
on the tool used for their measurement. 
 
 
CONCLUSION 
 
The results of this study pointed out that malocclusion in adolescents was associated 
with socio-demographic factors, presence of tooth decay and access to dental services for 
treatment. 
 
 
DECLARATIONS 
 
Competing interests: The authors declare that they have no competing interests. 
 
Funding: There was no research funding. 
 
Acknowledgments: The authors thank the volunteers. 
 
 
 
REFERENCES 
 
 
1. Moreno ULM, Miller SF. Genetics of dentofacial variation in human 
malocclusion. Orthod Craniofac Res. 2015; 1: 91-99. 
 
2. Choi SH, Kim BI, Cha JY, Hwang CJ. Impact of malocclusion and common oral 
diseases on oral health-related quality of life in young adults. Am J Orthod Dentofacial 
31 
 
Orthop. 2015; 5: 587-595. 
 
3. Perillo L, Esposito M, Caprioglio A, Attanasio S, Santini AC, Carotenuto M. 
Orthodontic treatment need for adolescents in the Campania region: the malocclusion 
impact on self-concept. Patient Prefer Adherence. 2014; 19 (8):353-359. 
 
4. Paula JS, Leite IC, Almeida AB, Ambrosano GM, Mialhe FL. The impact of 
socioenvironmental characteristics on domains of oral health-related quality of life in 
Brazilian schoolchildren. BMC Oral Health, 2013; 28: 13-10. 
 
5. Gavric A, Mirceta D, Jakobovicb M, Pavlic A, Zrinski MT, Spalj S. 
Craniodentofacial characteristics, dental esthetics-related quality of life, and self-esteem. 
Am J Orthod Dentofacial Orthop, 2015; 147(6): 711-718. 
 
6. Krisdapong S, Prasertsom P, Rattanarangsima K, Sheiham A. Associations 
between perceived needs for dental treatment, oral health-related quality of life and oral 
diseases in school-aged Thai children. Community Dent Oral Epidemiol. 2014; 24(4): 
323-332. 
 
7. Rosa GN, Del Fabro JP, Tomazoni F, Tuchtenhagen S, Alves LS, Ardenghi TM. 
Association of malocclusion, happiness, and oral health-related quality of life(OHRQoL) 
in schoolchildren. J Public Health Dent. 2016; 76(2): 85-89. 
 
8. Silva LF, Thomaz EB, Freitas HV, Pereira AL, Ribeiro CC, Alves CM. Impact of 
Malocclusion on the Quality of Life of Brazilian Adolescents: A Population-Based 
Study. PLoS One. 2016; 11(9): e0162715. 
 
9. Dimberg L, Arnrup K, Bondemark L. The impact of malocclusion on the quality 
of life among children and adolescents: a systematic review of quantitative studies. Eur J 
Orthod. 2015; 37(3): 238-247. 
 
10. Twigge E, Roberts RM, Jamieson L, Dreyer CW, Sampson WJ. The psycho-
social impact of malocclusions and treatment expectations of adolescent orthodontic 
patients. Eur J Orthod. 2016; 38(6): 593-601. 
 
11. Kragt L, Dhamo B, Wolvius EB, Ongkosuwito EM. The impact of malocclusions 
on oral health-related quality of life in children-a systematic review and meta-analysis. 
Clin Oral Investig. 2016; 20(8):1881-1894. 
 
12. Vedovello SA, Ambrosano GM, Pereira AC, Valdrighi HC, Filho MV, 
Meneghim MC. Association between malocclusion and the contextual factors of quality 
of life and socioeconomic status. Am J Orthod Dentofacial Orthop. 2016; 150(1): 58-63. 
 
13. Vellappally S, Gardens SJ, Al Kheraif AA, Krishna M, Babu S, Hashem M, Jacob 
V, Anil S. The prevalence of malocclusion and its association with dental caries among 
12-18-year-old disabled adolescents. BMC Oral Health. 2014;1:123. 
 
32 
 
14. Zhou Z, Liu F, Shen S, Shang L, Shang L, Wang X. Prevalence of and factors 
affecting malocclusion in primary dentition among children in Xi'an, China. BMC Oral 
Health. 2016;16(1): 91. 
 
15. Brazil. [SB Brazil Project: Oral Health conditions of the Brazilian population 
2009- 2010: main results] 2010. Portuguese. 
 
16. Brazil. [Presidency of the Republic. Civil House. Federal Republic of 
Constitution of 1988 of Brazil] 1988. Portuguese 
 
17. Brazil. Ministry of Health. Health Care Secretary. [General Coordination of Oral 
Health. Ordinance 718/SAS]. 2010. Portuguese. 
18. Frazão P, Narvai PC. Socio-environmental factors associated with dental 
occlusion in adolescents. Am J Orthod Dentofacial Orthop. 2006; 129(6): 809-816. 
 
19. Silveira MF, Freire RS, Nepomuceno MO, Martins AMBL, Marcopito LF. 
Severity of malocclusion in adolescents: populational-based study in the north of Minas 
Gerais, Brazil. Rev Saude Publica. 2016; 50:11. 
 
20. Hanna A, Chaaya M, Moukarzel C, El Asmar K, Jaffa M, Ghafari JG. 
Malocclusion in elementary school children in beirut: severity and related 
social/behavioral factors. Int J Dent. 2015; [10]. DOI: 10.1155/2015/351231. 
 
21. Piovesan C, Antunes JLF, Guedes RS, Ardenghi TM. Influence of self-perceived 
oral health and socioeconomic predictors on the utilization of dental care services by 
schoolchildren. Braz. oral res. 2011; 25(2): 143-149. 
 
22. Cheema J, Sabbah W. Inequalities in preventive and restorative dental services in 
England, Wales and Northern Ireland. Br Dent J. 2016; 221(5): 235-239. 
 
23. Pereira AC, Frias AC, Vieira V. [Oral health state survey: final report]. Waters of 
St. Peter: Livronovo; 2016. Portuguese. 
 
24. World Health Organization. Oral heath surveys: basic methods. 4th ed. Geneva: 
World Heath Organization, 1997. 
 
25. Angle EH. Classification of malocclusion. Dental Cosmos; 1899. 
 
26. Peres KG, Frazão P, Roncalli AG. Epidemiological pattern of severe 
malocclusions in Brazilian adolescents. Rev Saude Publica. 2013; 47(3):109-117. 
 
27. Institute Inc. SAS/STAT Guide for personal computers. version 9.4. Cary: North- 
Carolina/USA, 2001. 
 
28. Jordão LM, Vasconcelos DN, Moreira RS, Freire MC. Individual and contextual 
determinants of malocclusion in 12-year-old schoolchildren in a Brazilian city. Braz Oral 
Res. 2015; 29. 
33 
 
 
29. Almerich-Silla JM, Montiel-Company JM, Bellot-Arcís C, Puertes-Fernández 
N.Cross-sectional study of malocclusion in Spanish children. Med Oral Patol Oral ir 
Bucal. 2014;19(1):e15-9. 
 
30. Badran SA, Sabrah AH, Hadidi SA, Al-Khateeb S. Effect of socioeconomic status 
on normative and perceived orthodontic treatment need. Angle Orthod. 2014;84(4):588- 
593. 
 
31. Nojima K, McLaughlin RP, Isshiki Y, Sinclair PM. A comparative study of 
Caucasian and Japanese mandibular clinical arch forms. Angle Orthod. 2001; 71(3): 195-
200. 
 
32. Johe RS, Steinhart T, Sado N, Greenberg B, Jing S. Intermaxillary tooth-size 
discrepancies in different sexes, malocclusion groups, and ethnicities. Am J Orthod 
Dentofacial Orthop. 2010; 138(5): 599-607. 
 
33. Cardoso MA, Castro RCFR, Li An T, Normando DG, Gamba D, Capelozza Filho 
L. Prevalence of long face pattern in Brazilian individuals of different ethnic 
backgrounds. Journal of Applied Oral Science. 2013; 21(2): 150-156. 
 
34. Farias AC, Cangussu MC, Ferreira RF, Castellucci M. Occlusal characteristics 
and orthodontic treatment need in black adolescents in Salvador/BA (Brazil): an 
epidemiologic study using the Dental Aesthetics Index. Dental Press J Orthod. 2013; 
18(1): 1-8. 
 
35. Brazilian Institute of Geography and Research IBGE [Internet]. Brazil; [cited 
2017 Feb 12]. Available from: http://www.ibge.gov.br/home/ 
statistic/population/laborerendimento/pnad2003/notas_brasil.pdf. 
 
36. Antunes J, Peres M, Mello T, Waldman E. Multilevel assessment of determinants 
of dental caries experience in Brazil. Commun Dent Oral Epidemiol. 2006; 34(2):146- 
152. 
 
37. Schwendicke F, Dorfer C, Schlattmann P, Page L, Thomson W, Paris S. 
Socioeconomic Inequality and Caries: A Systematic Review and Meta-Analysis. J Dent 
Res. 2015;94(1),10-18. 
 
38. Drummond AM, Ferreira EF, Gomes VE, Marcenes W. Inequality of Experience 
of Dental Caries between Different Ethnic Groups of Brazilians Aged 15 to 19 Years. 
PLoS One. 2015; 10(12):e0145553. 
 
39. Machry RV, Tuchtenhagen S, Agostini BA, Silva TCR, Piovesan C, Mendes FM, 
Ardenghi, TM. Socioeconomic and psychosocial predictors of dental healthcare use 
among Brazilian preschool children. BMC Oral Health. 2013;13:60. 
 
40. Zlotnick C, Baron-Epel, O, Zusman SP, Keinan-Boker L. Trends and predictors 
34 
 
of primary dental care health services for adults in Israel. Community Dent Health. 2014; 
31(4): 212-218. 
 
41. Laniado N, Oliva S, Matthews GJ. Children's orthodontic utilization in the 
United States: Socioeconomic and surveillance considerations. Am J Orthod 
Dentofacial Orthop. 2017;152(5):672-678. 
 
42. Leão MM, Garbin CA, Moimaz SA, Rovida TA. Oral health and quality of life: 
an epidemiological survey of adolescents from settlement in Pontal do Paranapanema/SP, 
Brazil. Cien Saude Colet. 2015; 20(11): 3365-3374. 
 
43. Vazquez FL, Cortellazzi KL, Gonçalo CS, Bulgareli JV, Guerra LM, Tagliaferro 
ESP, Mialhe FL, Pereira AC. Qualitative study on adolescents’ reasons to non-adherence 
to dental treatment. Cien Saude Colet. 2015; 20(7): 2147-2156. 
 
44. World Health Organization. Nutrition in adolescence. Issues and challenges for 
the health sector: issues in adolescent health and development.Geneva: WHO; 2005. 
 
45. Peres MA, Sheiham A, Liu P, Demarco FF, Silva AE, Assunção MC, Menezes 
AM, Barros FC, Peres KG. Sugar Consumption and Changes in Dental Caries from 
Childhood to Adolescence. J Dent Res. 2016; 95(4): 388-394. 
 
46. Mtya M, Brudvik P, Astrom AN. Prevalence of malocclusion and its relationship 
with sociodemographic factors, dental caries, and oral hygiene in 12- to 14-year-old 
Tanzanian schoolchildren. Eur J Orthod. 2009; 31(5): 467-476. 
 
47. Caplin JL, Evans CA, Begole EA. The Relationship between Caries and 
Malocclusion in Chinese Migrant Workers' Children in Shanghai. Chin J Dent Res. 2015; 
18(2):103- 110. 
 
48. Murshid SA, Al-Labani MA, Aldhorae KA, Rodis OM. Prevalence of 
prematurely lost primary tooth in 5-10-year-old children in Thamar city, Yemen: A 
cross-sectional study. J Int Soc Prev Community Dent. 2016; 6(2): 126-130. 
 
49. Brazil. Ministry of Health. Department of Basic Attention. 
[Internet]. Brazil; [cited 2017 Feb 18]. Available from: 
http://dab.saude.gov.br/dab/historico_cobertura_sf/historico_cobertura_sf_relatorio.ph p. 
 
50. Hebling SRF, Pereira AC, Hebling E, Meneghim M.C. Remarks on drawing up a 
community health orthodontic assistance protocol. Cien Saude Colet. 2007;12(4): 1067-
1078. 
 
51. Cons NC, Jenny J, Kohout FJ, Songpaisan Y, Jotikastira D. Utility of the dental 
aesthetic index in industrialized and developing countries. J Public Health Dent. 1989; 
49(3):163-166. 
 
52. Hox JJ. Applied multilevel analysis. Amsterdam: TT-Publikaries; 1995. 
35 
 
2.2 AUTOPERCEPÇÃO DA NECESSIDADE DE TRATAMENTO ENTRE 
ADOLESCENTES: UMA ANÁLISE HIERÁRQUICA. 
 
SELF-PERCEIVED DENTAL TREATMENT NEED AMONG ADOLESCENTS: A 
HIERARCHICAL ANALYSIS 
Manuscrito submetido ao periódico Brazilian Oral Research (Anexo 2) 
 
 
Inara Pereira da CUNHA1 
 Fábio Luiz MIALHE2  
Antonio Carlos PEREIRA2 
Jaqueline Vilela BULGARELI2  
Antônio Carlos FRIAS3 
Gláucia Maria Bovi AMBROSANO2  
Marcelo de Castro MENEGHIM2 
 
 
1. Doutoranda em Odontologia. Departamento de Odontologia Social. Faculdade de 
Odontologia de Piracicaba, Universidade Estadual de Campinas, Brasil. 
2. Departamento de Odontologia Social - Faculdade de Odontologia de Piracicaba, 
Universidade Estadual de Campinas, Brasil.. 
3. Professor Titular. Departamento de Odontologia Social - Faculdade de São Paulo, 
São Paulo, Brasil. 
 
Autor correspondente: 
Inara Pereira da Cunha 
Departamento de Odontologia Social 
Faculdade de Odontologia de Piracicaba, Universidade Estadual de Campinas. Avenida 
Limeira, 901 – Piracicaba, SP – Brasil. 
CEP: 13414-018. Caixa Postal 52. 
Telefone: +55 (19) 2106-5209; Fax: 55 (19) 2106-5218. 
Email: inara-pereira@hotmail.com 
 
 
36 
 
ABSTRACT 
 
The aim of the present study was to analyze the factors associated with self-perceived need 
for dental treatment among adolescents according to the conceptual model proposed by Gift 
(1998). A representative sample of the state of São Paulo, Brazil, comprising 5,558 
adolescents, was evaluated in 2015. The outcome evaluated was self-perceived treatment need 
measured via a validated question. Independent variables included sociodemographic factors; 
type, frequency, and reason for last dental visit; and examination of oral conditions. Statistical 
analysis was based on the multiple hierarchical logistic regression model. Of the total sample, 
3,340 (62.64%) adolescents reported needing dental treatment. After fitting the model, the 
self-perceived need for treatment was associated with adolescents with family income up to 
R$1,500 (OR 1.39; [95% CI=1.20-1.60]; p<0.0001) who sought dental services solely for 
curative treatment (OR 1.58; [95% CI=1.46-1.72]; p<0.0001), reported toothaches in the 
previous six months (OR 2.88; [95% CI=2.53-3.28]; p<0.0001), were dissatisfied with the 
appearance of their teeth and mouth (OR 5.94; [95% CI=5.03-7.01]; p<0.0001), presented 
caries in the posterior teeth only (OR 3.04; [95% CI=2.77-3.33; p<0.0001), and presented 
caries in the anterior teeth (OR 4.75; [95% CI=4.05-5.56]; p<0.0001). The self-perceived need 
for dental treatment among Brazilian adolescents was associated with normative, subjective, 
and sociodemographic context factors, a finding that provides important evidence for 
collective health planning. 
 
KEYWORDS: Self-perception, Oral Health, Epidemiology. 
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INTRODUCTION 
 
Epidemiological surveys worldwide have shown changes in the oral health status of 
children and adolescents in recent decades1, 2, 3. In Brazil, oral health indicators among 
adolescents have changed significantly over the past few decades. Between 2003 and 2010, 
national epidemiological surveys revealed a reduction in the DMF-T index, which evaluates 
the caries experience of adolescents by adding the number of decayed teeth, teeth lost due to 
caries and restored/crowned teeth from 6.2 to 4.2 among adolescents aged 15-19 years. Self- 
assessed dental pain in the previous six months also decreased between surveys, from 35.4% 
to 24.7%4, 5. In the current scenario, in which indicators are improving, particularly those 
related to caries, there is a lack of recent reports on the perceptions of Brazilian adolescents 
regarding the need for dental treatment. 
In dentistry there are two ways to discuss treatment need: The normative and 
subjective way. The former expresses the treatment need diagnosed by the professional using 
clinical criteria6. The latter, denominated subjective, or self-perceived, varies among patients 
and results in a personal judgment based on knowledge acquired throughout life, influenced 
by experiences, social, cultural and contextual factors, and on the individual’s perception of 
what it means to be healthy7. Self-perception of treatment need may be considered a 
subjective indicator of the oral health condition, and it is also affected by the use of services; 
this would be greater among those who use dental services and receive information about oral 
health care8. 
To understand self-perception, Gift et al. (1998)9 developed a model, to attain a more 
comprehensive understanding of the variables involved in the self-perception of oral health, 
based on sociological theories and the behavioral health model described by Andersen & 
Davisson (1997)10. The authors described that the perceived oral condition is influenced by 
multiple factors, including demographics, the availability of financial resources, predisposing 
factors, and oral health conditions. According to the authors, demographic characteristics are 
practically immutable throughout life. Resource availability can be directly or indirectly 
altered by public policies via increasing the supply and demand of public and free services. 
Predisposition factors include those related to information access, such as self-care guidelines 
and global health perceptions, which influence individuals’ actions and underlying beliefs. 
Oral conditions are those evaluated by normative clinical criteria9. 
It is relevant to mention to peculiarities of perception of adolescents with regard to 
oral health. This segment is particularly sensitive to the appearance of the teeth, 
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especiallyrelative to dental abnormalities in the anterior region, which cause negative effects 
on the emotional and social well-being of youngsters11. Within this context, this population 
has been noted to have distinct needs as opposed to those of other population groups 
(children, adults and the elderly). As far as treatment need is concerned, the few studies 
published to date evaluating the outcome of the self-perceived need for oral treatment have 
focused either on adult or elderly populations12, 13. Furthermore, few studies sought to analyze 
this outcome among large samples of adolescents – increasing the external validity of the 
study – and used a conceptual model to evaluate the related factors14, 15. 
Public attention to dental issues undoubtedly needs to be expanded and increased, 
particularly among the young. Knowing how adolescents perceive dental changes can 
contribute to health education actions that motivate adolescents to identify and prevent oral 
problems. 
Thus, the objective of the present study was to evaluate the factors related to self- 
perceived dental treatment need among a large sample of Brazilian adolescents using the 
conceptual model proposed by Gift (1998)9. 
 
METHODOLOGY 
 
Study type 
This was an analytical cross-sectional study. 
 
Characterization of the study 
To determine the oral health conditions of different age groups among the population, 
the state of São Paulo conducted the SB São Paulo 2015 survey, which was planned and 
executed in cooperation with the University of Campinas, University of São Paulo, and the 
State Department of Health of São Paulo, with the collaboration of all of the public dental 
faculties and a private institution (Unifran). 
The research sample included six macro-regions of the state of São Paulo (city of São 
Paulo, São Paulo Metropolitan Area and 15 Departments of Health). The first stage drew 
participants from 178 cities and the state capital (Primary Sampling Units – PSU). The second 
stage drew participants from 390 census tracts, including two tracts for each of the 177 cities 
and 36 for the city of São Paulo. 
The census tracts are a spatial division of the territory defined by the IBGE (2010)16 
with approximately 300 households. Thus, using the map of the sector and the IBGE (2010)16 
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projection for the population size stratified for the age group in each sector drawn, a team of 
"scouts" visited all households in the census tracts, identified all residents who were eligible 
(research index ages), and informed them of the research. As each census tract had different 
population density characteristics according to age groups, all occupied households were 
visited, and eligible residents in the age groups were recorded on the enrollment form. 
Subsequent to this stage, the teams of examiners and scouts traveled throughout the 
sector inviting individuals to participate in the survey (signing the TCLE, examining and 
interviewing individuals of the index age) until the sector was exhausted and the minimum 
number predicted was reached. If this did not occur, the sector was covered again. All of the 
information of the residents surveyed/interviewed, as well as the number absentees and those 
who refused to participate in the survey, was used to calculate the rate of densification by 
census sector and the rate of non-response. 
The inclusion criteria for the study were that participants resided in the USA 
(secondary sampling units) and were of eligible age for the study (15-19, 35-44, and 65 years 
or older). The exclusion criteria were refusal to participate in the study at any stage (initial 
contact or during the examination), individuals not of eligible age, or absence on the 
examination days. 
A total of 17,560 people were examined among 163 cities for the different assessed 
segments, including 6,781 individuals within the 15-19-year age group. Eligible residents 
from all households inside the specified census tracts were examined and interviewed. Further 
information on the sample design and the original project can be found in the final survey 
report17. 
 
Examiner training and calibration 
The SB Brasil 2010 guidelines were used for training and preparation of the teams. To 
ensure an acceptable degree of procedural uniformity and fully operational field protocols, 
training workshops were held. A total of 253 work teams including dentists and oral health 
assistants attended 16-hour workshops consisting of theoretical and practical content. The 
teams were standardized using the consensus technique. Examiners who obtained a Kappa 
statistic of agreement with the intra-observer of 0.65 minimal value participated in the survey. 
The calibration process for each group of 10 dentists was conducted over two phases: a) initial 
phase: presentation of clinical cases and calculation of intra-error (20 cases were presented 
twice with two-hour intervals) - examiners with K <0.65 intra-examiner were eliminated from 
the study; B) clinical phase: clinical examinations in people representative of the age groups 
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of the study, and examiners with intra-examiner values less than 0.65. If the dentists had inter- 
examiner values of <0.65, a new calibration round was conducted until appropriate values 
were reached. The mean values were 0.82 for dental caries, and 0.74 for dental abnormalities. 
 
Independent variables 
The demographic data obtained by the questionnaire and the clinical examination were 
considered independent variables. The study variables were classified according to the 
theoretical model proposed by Gift (1998)9 based on the behavioral health model described by 
Andersen & Davisson (1997)10 and employed in Lima et al. (2012)18. 
In the theoretical model by Gift et al. (1998)9, the self-perception of dental treatment 
need is associated with several factors, including demographic aspects, resource availability, 
predisposition variables, and oral health conditions (Figure 1). 
 
Figure 1. Conceptual model of self-perceived need for dental treatment by adolescents, adapted from Gift et al. 
(1998)9. 
 
The methodology proposed by the World Health Organization19 was used for the 
dental examinations conducted in the households. The examinations were conducted with 
both the examiner and participant in seated positions, and the examiner used a mouth plane 
mirror and WHO probe (CPI probe). Questionnaires were conducted in a semi-structured 
form. 
The demographic variables collected were as follows according to the instructions of 
the Brazilian Institute of Geography and Statistics16 for population-based surveys: age (15- to 
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19-years-old), sex (female/male), and skin color (white, yellow, indigenous people, black and 
mixed-race people). For analysis purposes, age was categorized according to the median: ≤ 17 
and >17 years old, and skin color was categorized as white, black or brown. 
The resource availability variables included family income and the type of dental 
service used recently. In the questionnaire, household income varied from $250 BRL 
(US$62.5) to $9.500 BRL (US$2.375); for analysis purposes, family income was categorized 
according to the median up to $1,500 BRL or more than $1,500 BRL (US$375). The type of 
dental service was recorded according to the following question: "Where was your last 
consult?" The possible answers were categorized as public service, private service, or does  
not know/did not respond. 
As predisposing variables, the adolescents' educational level was considered, as well 
as the following questions: "Have you ever been to a dentist's office?", "Where was your last 
consult?", "What was the reason for your last visit?”, “Have you had a toothache in the past 
six months?", "Regarding your teeth and mouth, are you satisfied?". Median values of 
education were categorized as less than eight years of schooling or eight or more years of 
schooling. The other responses were categorized as yes or no; public or private; prevention or 
treatment; less than one year or more than one year since consult; had or had not felt 
toothache; and satisfied or dissatisfied with teeth and mouth, respectively. 
This study considered normative clinical conditions and evaluated caries and dental 
abnormalities. Dental cavities were evaluated by the DMF-T index. For the purpose of a more 
detailed analysis on the relationship between the site of the mouth lesion and the perceived 
need for treatment, caries presence was categorized as absent, present only in the posterior 
region, and present in the anterior/posterior region, as proposed by Severo Alves et al. 
(2013)20. 
Dental abnormalities in the anterior region were recorded by SB São Paulo from the 
presence of maxillary and mandibular overjet and open bite21. The maxillary overjet was 
measured from the vestibular face of the lower incisors to the incisal vestibularized upper 
incisor. The mandibular overjet was measured in the opposite manner. The anterior open bite 
was measured by the distance between the incisal edges of the upper and lower incisors. The 
WHO CPI probe was used to perform the measurements. The presence of dental 
abnormalities was defined as at least one of the following characteristics: overjet less than 1 
mm (decreased) or greater than 3 mm (increased) or mandibular overjet and anterior open bite 
> 0 mm21. 
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Dependent variable 
The dependent variable studied was the self-perceived need for dental treatment. The 
following question was used to collect data: “Do you think you need dental treatment?” The 
question had three possible answers: yes, no, or do not know/did not answer. Only the first 
two responses were considered for the analysis, as per previous studies12,14. 
 
Ethics 
The study was approved by the Ethics and Research Committee on Human Beings of 
the Piracicaba School of Dentistry, University of Campinas (FOP UNICAMP), under 
number 1,211,025 (2015), CAEE no. 46788215.9.0000.5418, according to Resolution 466/12 
of the National Health Council regarding research on humans. 
 
Data analysis 
The association between self-perceived need for treatment and independent variables 
was assessed using a weighted multiple hierarchical logistic regression model. Block 1 
considered the variables gender, ethnicity and age; block 2 considered family income and type 
of dental service used; and block 3 considered educational level, dentist consults, reason and 
frequency of consults, toothache, and satisfaction with teeth and mouth (conceptual model by 
Gift, 1998). Data were analyzed using the PROC SURVEYFREQ and PROC 
SURVEYLOGISTIC procedures, considering the complex cluster sampling design. Each 
block variable with p≤0.20 was tested in the multiple regression logistic model, keeping in the 
model variables that continued to be associated with the outcome variable with p≤0.05 after 
fitting for the variables of the same block and for hierarchically higher variables. The model 
fits were evaluated by the Akaike Information Criterion and -2 log L. 
 
RESULTS 
 
The final sample consisted of 5,558 adolescents, with a loss of 22% of the initial 
sample, due to refusal to participate in the study. The sample of 5,558 adolescents provided a 
test power greater than 0.80 for a detectable odds ratio of 1.5 and a significance level of 5%. 
Of the 5,558 surveyed adolescents, 226 (4.0%) did not answer the question about self- 
perceived need for treatment. Of the 5,332 who did, 3,340 (62.64%) stated that they needed 
dental treatment. Further to the final sample, there were percentages of adolescents who did 
not answer the questionnaire about family income (20.76%), educational level (4.13%), 
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consultation (2.62%), frequency (6.32%), reason for last consultation (7.32%), toothache in 
the last six months (2.66%) and satisfaction with the appearance of the teeth and mouth 
(23.58%). 
Table 1 shows the distribution of the participants according to the investigated 
characteristics. The majority of adolescents who claimed that they needed dental treatment 
were female, white, and used private dental care services. 
The results of the univariate analysis, also shown in Table 1, show that all variables 
were statistically associated with self-perceived need for dental treatment at p≤0.05. Table 2 
shows the fits of the multiple hierarchical logistic regression models. 
In the final model (Table 3), the perception of needing dental treatment had a 
significant relationship with adolescents whose family income was equal to or less than 
R$1,500.00 (OR 1.39; [95% CI=1.20-1.60]; p<0.0001), had consulted the dentist for dental 
treatment (OR 1.58; [95% CI=1.46-1.72];p<0.0001), had reported a toothache in the previous 
six months (OR 2.88; [95% CI=2.53-3.28], p<0.0001), were dissatisfied with their teeth and 
mouth (OR 5.94; [95% CI=5.03-7.01]; p<0.0001), presented caries only in the posterior 
region (OR 3.04; [95% CI=2.77-3.33], p<0.0001), and presented caries in the anterior region 
(OR 4.75; [95% CI=4.05-5.56], p<0.0001). 
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Table 1. Individual analyses for self-perceived need for treatment as the outcome variable 
(weighted considering the cluster design). 
Variable Category N 
(%) 
Self-perceived need 
for dental 
treatment 
Crude OR (95% CI) p-value 
No Yes 
Block 1 
Age ≤17 years 3489 1346 2143 Ref  
(65.4) (38.6) (61.4)  
>17 years 1843 646 1197 1.26 (1.16-
1.36) 
<0.0001 
(34.6) (35.0) (65.0)   
Sex Male 2321 948 1373 Ref  
(43.5) (40.8) (59.2)   
Female 3011 1044 1967 1.41 (1.33-
1.49) 
<0.0001 
(56.5) (34.7) (65.3)   
Ethnicity White 3175 1315 1860 Ref  
(59.6) (41.4) (58.6)   
Non-white 2157 677 1480 1.22 (1.12-
1.34) 
<0.0001 
(40.4) 
Block 2 
(31.4) (68.6)   
Family Up to 1,500 1883 595 1288 1.56 (1.45-
1.68) 
<0.0001 
Income (43.5) (31.6) (68.4)   
Greater than 2443 1023 1420 Ref  
1,500 (56.5) (41.9) (58.1)   
Type of Public 2234 686 1548 1.66 (1.56-
1.76) 
<0.0001 
service used (44.0) (30.7) (69.3)   
Private 2843 1222 1621 Ref  
(56.0) 
Block 3 
(43.0) (57.0)   
Education ≤8 years of 517 181 336 1.35 (1.19-
1.54) 
<0.0001 
schooling (9.9) (35.0) (65.0)   
>8 years of 4688 1778 2910 Ref  
schooling (90.1) (37.9) (62.1)   
Dental No 176 55 121 1.51 (1.20-
1.90) 
0.0004 
consult (3.3) (31.2) (68.8)   
Yes 5134 1925 3209 Ref  
(96.7) (37.5) (62.5)   
Reason for Prevention 1972 1012 960 Ref  
consult (38.9) (51.3) (48.7)   
Treatment 3091 895 2196 2.38 (2.22-
2.56) 
<0.0001 
(61.0) (29.0) (71.0)   
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Frequency Less than 1 3140 1249 1891 Ref  
year (61.4) (39.8) (60.2)   
More than 1 1976 672 1304 1.19 (1.12-
1.27) 
<0.0001 
year (38.6) (34.0) (66.0)   
Toothache No pain 3936 1800 2136 Ref  
 
  (74.1) (45.7) (54.3)   
 Experienced 
pain 
1376 
(25.9) 
185 
(13.4) 
1191 (86.6) 5.06 (4.58-5.60) <0.0001 
Satisfaction Satisfied 3246 
(77.9) 
1669 
(51.4) 
1577 (48.6) Ref  
 Dissatisfied 920 
(22.1) 
79 
(8.6) 
841 
(91.4) 
7.67 (6.84-8.60) <0.0001 
Block 4       
Caries No caries 3378 
(63.4) 
1626 
(48.1) 
1752 (51.9) Ref  
 Posterior 
only 
1608 
(30.2) 
326 
(20.3) 
1282 (79.7) 4.05 (3.80-4.32) <0.0001 
 Anterior 
teeth 
346 
(6.5) 
40 
(11.6) 
306 
(88.4) 
8.46 (7.44-9.62) <0.0001 
  3794 
(71.2) 
1529 
(410.3) 
2265 (59.7) Ref  
Dental 
abnormalities 
Absent in the 
anterior 
region 
   
 Present in the 
anterior 
region 
1538 
(28.8) 
463 
(30.1) 
1075 (69.9) 1.41 (1.31-1.52) <0.0001 
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Table 2. Results of the multiple logistic regression analysis for the self-perceived need for treatment outcome variable 
 
Variable Category Model 1 (block 1) Model 2 (blocks 1 and 2) Model 3 (blocks 1, 2 and 3) 
 OR 95% CI p OR 95% CI p OR 95%CI p 
Age ≤17 years 
>17 years 
Ref 
1.23 
 
1.14-1.33 
 
<0.0001 
Ref 
1.20 
 
1.11-1.30 
 
<0.000 
   
Sex Male 
Female 
Ref 
1.40 
 
1.31-1.49 
 
<0.0001 
Ref 
1.36 
 
1.28-1.45 
 
<0.000 
   
Ethnicity White 
Non-white 
Ref 
1.24 
 
1.13-1.35 
 
<0.0001 
Ref 
1.17 
 
1.03-1.33 
 
0.0170 
   
Family Income Up to 1,500 
Greater than 
1,500 
   1.52 
Ref 
1.40-1.65 <0.000 1.38 
Ref 
1.20-1.58 <0.0001 
Type of service Public 
used 
   1.43 1.36-1.51 <0.0001    
Private    Ref      
Reason for Prevention 
consult 
      Ref   
Treatment       1.73 1.57-1.90 <0.0001 
Frequency Less than 1 year 
More than 1 year 
      Ref 
1.12 
 
1.02-1.22 
 
0.0126 
Toothache No pain 
Experienced pain 
      Ref 
3.26 
 
2.92-3.65 
 
<0.0001 
Satisfaction Satisfied 
Dissatisfied 
      Ref 
6.22 
 
5.48-7.06 
 
<0.0001 
-2 Log L 266993   200538   13902   
$
-2 Log L Empty model: 26935046 
47 
 
Table 3. Results of the multiple hierarchical logistic regression analysis for the self-perceived 
need for treatment outcome variable 
Variable Category    Final model (all blocks)  
 OR 95% CI p 
Family Income Up to 1,500 1.39 1.20-1.60 <0.0001 
 Greater than 1,500 Ref   
Reason for consult Prevention Ref   
 Treatment 1.58 1.46-1.72 <0.0001 
Toothache No pain Ref   
 Experienced pain 2.88 2.53-3.28 <0.0001 
Satisfaction Satisfied Ref   
 Dissatisfied 5.94 5.03-7.01 <0.0001 
Caries No caries Ref   
 Posterior Only 3.04 2.77-3.33 <0.0001 
 Anterior teeth 4.75 4.05-5.56 <0.0001 
-2 Log L  13299857   
$
-2 Log L Empty model: 26935046 
 
 
DISCUSSION 
 
The present study identified that several variables that constituted the blocks of 
determinant factors in the Gift model (1998)9 for the self-perceived need for dental treatment 
were associated with the outcome of the question asked of Brazilian adolescents. The present 
study demonstrated that multiple factors proposed by Gift al. (1998)9 contributed significantly 
to the self-perception of the adolescents, revealing the complexity of the topic and the 
importance of the social and cultural context for understanding the evaluated outcome. 
Just over half of the adolescents perceived a need for dental treatment (62.64%),  
which was similar to the results obtained in the national survey conducted in Brazil in 2010 
(65.1%)5. With the decrease in the prevalence of dental caries among the Brazilian youth, as 
observed in recent national surveys4, 5, it was expected that other oral conditions would be 
self-perceived as requiring intervention. However, adolescents continued to perceive dental 
caries with greater sensitivity, particularly when the aesthetic region of the smile was 
compromised, which was confirmed in an unprecedented way in the present study. 
Among the resource availability factors, low family income was significantly 
associated with the perception of treatment need, as reported by Lundegren et al. (2012)22, 
who surveyed young adults in Sweden. This finding may have been perpetuated by the 
limitations that economic conditions impose on access to dental services and preventive 
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information that promote healthy habits and behaviors, which can aggravate clinical 
conditions and subsequently result in the perception of treatment need. This was reinforced by  
the clinical findings described in Table 1, which showed that among the adolescents whose 
family income was up to R$1,500 BRL, 36% exhibited untreated dental caries and 25% 
reported a toothache in the previous six months. These characteristics revealed a profile of 
adolescents that must be prioritized in the planning of dental services demand. 
A subjective condition associated with the self-perceived need for dental treatment 
was dental pain reported in the previous six months. Toothache is a limiting condition to those 
affected that negatively impacts emotional state, sleep patterns, and the ability to learn or 
perform regular activities8, toothaches are thus one of the most powerful clinical symptoms of 
something not being right in the body. In the research of Leão et al. (2015)23 the majority of 
adolescents who went for a dental consultation had restorations performed, or visited the 
dentist because of pain symptoms. Pain symptoms reported by the young were thus observed 
to be associated with the normative need for treatment and could be used as an important 
factor for prioritization. It is thus observed that pain symptoms reported by the young are 
associated with the normative need for treatment and can be used as an important factor for 
the prioritization. 
Another variable that investigated the subjective predisposition of the Gift (1998)9 
model, was satisfaction with the teeth and mouth. Evidence has indicated that in general, 
young people also place great importance on the psychosocial impacts—in addition to the 
functional types - of oral diseases related to visible features of disease 14. Dissatisfaction with 
the mouth and teeth can be considered a proxy for the psychosocial impact of oral changes 
during adolescence. The present study demonstrated that this factor was associated with the 
perception of dental treatment need among adolescents. This finding reiterates the close 
relationship between satisfaction with dental appearance and the need for treatment among 
adolescents24. 
A high level of dissatisfaction with the appearance of the teeth among Brazilians has 
been investigated in a previous study, and presented association with the color and 
misalignment of teeth, even among those who had undergone bleaching and orthodontic 
treatment25. Thus it is important to understand in which way the adolescents’ body image is 
constructed. Youngsters are known to make comparisons with one another, and judge one 
another through the influence of the mass communication media that convey the physical 
norms of attractiveness26. This is relevant information for strategies in terms of health 
promotion, which should encourage individuals to challenge these unreal images and 
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standards within their social context, and consequently, diminish the perception of treatment 
needs that frequently may be unnecessary.  
Due to young people’s sensitivity to oral health conditions, were expected to be 
perceived as necessary conditions for professional intervention. Therefore, the present study 
sought to investigate the relationship between dental disorders in the anterior region only 
(aesthetic area), as well as the presence of dental caries analyzed in the different buccal 
regions (posterior region only and posterior/anterior regions), and the perception of need for 
treatment. To our knowledge, this is the first study with adolescents that investigated this type 
of association. 
Although the prevalence of dental caries was low in the anterior region (6.5%) 
compared with the posterior region (30.2%), it was the most frequently perceived oral 
condition requiring treatment among adolescents. This finding was important since dental 
caries mainly affect the posterior region27, and when left untreated, they become the reason 
for extraction and should be the target of prevention and control strategies28. These results 
also indicated that adolescents place more importance on aesthetics rather than on dental 
functional issues. This was an extremely important finding for public health planning – this 
should not consider normative criteria only for problem definition. We suggest the 
development of differentiated prevention strategies with the aim of raising adolescents' 
awareness of the functional impact of caries, particularly lesions involving the posterior teeth. 
With regard to dental abnormalities, previous studies reported that the presence these 
conditions in the anterior region, such as maxillary and mandibular overjet, had negative 
repercussions on adolescents' lives, causing shame when smiling and compromising chewing 
function 29, 30. Excessive overjet is also known to cause incorrect lip sealing and to be 
associated with bullying in schools31. Whereas, when crossbite is untreated, it causes facial 
asymmetries with functional and esthetic compromise32, and so does open bite33. However, in 
the present study, adolescents did not perceive the need for treatment of dental abnormalities, 
even if they were exclusively in the anterior region. 
This is not the first time that youngsters fail to perceive dental abnormalities. A study 
conducted in Brazil, with schoolchildren from 10 to 15 years of age, pointed out that 
maxillary overjet greater than 3 mm was the most prevalent malocclusion among the sample 
(30.9%), nevertheless, the youngsters did not perceive this as a condition that was important 
in their daily activities34. However, another study conducted in Latin America found that 
among the dental abnormalities, mandibular overjet was perceived among youngsters as being 
one of the factors that most compromised dental esthetics35. It was therefore observed in the 
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literature that there are two frequent ways to investigate self-perception with regard to dental 
abnormalities, either by the impact of this condition on the quality of life34, or by measuring 
the extent of its esthetic compromise35. However, there are few solid scientific data that use a 
conceptual model elaborated specifically for investigating self-perception. When we adapted 
the Gift et al (1998)9 model, in the analysis we took into consideration the subjective 
perception (satisfaction with appearance) and the objective condition (caries and dental 
abnormalities), among them, only the satisfaction with appearance and caries remained in the 
final model. A plausible explanation for this would be that differently from other clinical 
conditions, dental abnormalities is not a disease - it is characterized as a deviation from 
normal occlusion, and is normally perceived by a judgment that depends on personal esthetic 
standards and those of the society in which the individual is inserted36. This finding indicated 
that a complete understanding of orthodontic treatment need among adolescents cannot be 
evaluated only by clinical indicators, particularly with regard to dental abnormalities. 
Therefore it is suggested that in the day to day routine of professionals, they must associated 
the clinical evaluation with the subjective experiences of adolescents in order to establish a 
rational treatment. 
Another interesting finding of the present study was that the dental consultations for 
treatment (extraction, pain relief, and other interventional procedures) were associated with 
the self-perceived need for treatment; by contrast, dentist visits for check-ups or oral health 
prevention had no effect on the outcome. According to Reda et al. (2018)37, on average, only 
54% of the world population seeks regular access to the dental office for prevention purposes; 
that number is lower among young people, particularly in countries with lower human 
development indices. Examples of this are found in developed countries such as New Zealand 
and the United States38,39. In New Zealand, four out of five adolescents reported having  
visited the dentist in the previous 12 months, and almost half of the respondents reported that 
these visits were for preventive treatments38. In the United States, between 2008 and 2014, the 
number of adolescents who did not go to the dentist in recent months decreased from 15.6% 
to 12.1%, and the search for preventive care increased by almost 10% among young people39. 
The present study identified that the majority of Brazilian adolescents had consulted a dentist 
in recent years; however, they did so for curative treatments, which in some way contributed 
positively to the adolescents' perception of their own oral conditions. 
The model by Gift et al. (1998)9 suggests that self-perception was hypothetically 
determined by the health service orientation received. Although the oral health strategies 
developed by the Public Health System in Brazil impacted many Brazilians positively, access 
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to dental care – especially preventive care – is in need of expansion. Moreover, the 
permanently excessive demand, predominance of curative actions, and technical training of 
professionals are all factors that retard the planning and execution of health education 
activities and that require greater engagement. 
Finally, we discuss some limitations of the present study. We chose to pose only one 
question from the SB São Paulo 2015 survey16 regarding the self-perceived need for dental 
treatment, as this is recognized as a form of evaluation with acceptable validity values40, 
which, in addition to being simple, clear and relatively easy to apply, can be included 
especially in large scale studies and in population-based surveys16,5. However, because this is 
a single question, it may sound comprehensive because it is non-specific; moreover, 
interviewees may have considered the term "dental treatment" as a need for dental 
intervention, usually due to dental caries. Additionally, severe conditions of malocclusion 
were not investigated, just some dental abnormalities, which could also be considered a 
limitation. 
Another limitation of the study was the use of a cross-sectional design, which cannot 
establish any causal relationship and makes it difficult to determine whether the associations 
observed precede or follow the occurrence of the result. Nonetheless, we emphasize the strong 
points of the study: the use of data from the state survey conducted in the most populous 
Brazilian state could contribute information that may be inferred in regions of the globe with 
similar population characteristics. 
It is suggested that future studies be elaborated and based on a qualitative design to 
better understand the aspects involved in the self-perception need for dental treatment among 
adolescents, which will allow a better understanding of the behavior and access to dental 
services at this stage of life. 
 
CONCLUSION 
 
It was found that socio-demographic, service access, subjective and oral alteration- 
related variables were associated with the self-perceived need for dental treatment among 
Brazilian adolescents, revealing the complexity of the factors involved in this outcome. 
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ABSTRACT 
 
Background: One of the greatest challenges in education is facing school failure. However, 
nothing is known about whether or not health problems, including oral health status, are 
associated with this phenomenon. 
Aim: To evaluate the associations between school failure among Brazilian adolescents, social 
conditions and aspects of oral health through a hierarchical analysis. 
Design: A state-wide survey of 5,558 adolescents from the state of São Paulo, Brazil,  
inquired about the sociodemographic and social capital of the participants through a  
structured questionnaire. Questions about the access to dentist, reason for and frequency of 
using dental services, toothache episodes and impact of oral conditions on daily activities 
(OIDP) were applied. Oral examinations evaluated caries experience, periodontal problems, 
the presence of open bite, maxillary and mandibular overjet. School failure was estimated 
according to the teenage years of schooling. Logistic regression analyses were performed 
based on a hierarchical model. 
Results: It was found that adolescents older than 16 years, female, with feelings of being 
unsafe, unhappy, with toothache, decayed teeth, tooth loss, affected by dentofacial and/or 
periodontal changes were more likely to school failure. 
Conclusion: Oral disorders and social factors were associated with school failure in 
adolescents. 
Key words: School failure, adolescent, oral health. 
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INTRODUCTION 
 
Schools are important settings for the development of the cognitive, emotional and 
health of children and adolescents. When students do not attend school at the correct age 
when they were supposed to have done so according to the national normative standards due 
to dropping out of school, grade repetition or late enrolment in school, this phenomenon is 
known as school failure or educational lag1. According to Psacharopoulos2, school failure 
“means that a school system is failing to provide services leading to learning, or that a student 
is failing to advance to the next grade and eventually becomes a drop out”. 
School failure compromises adolescents’ emotional well-being, is associated with the 
search for and use of illicit substances2, increases their involvement with crime, and increases 
their chances of experiencing teenage pregnancy3. For society and the state, school failure 
represents problems in the formation of human capital with impacts on the future of a 
country’s economy and development4. 
According to the Organization for Economic Cooperation and Development (OECD), 
the statistics on school failure in Latin America are alarming4. By 2015, Colombia had a 
higher school repetition rate (43%) than that of Brazil (36%), Uruguay (36%) and Chile 
(24.8%), all of which were much higher than the world average (12%) and rates in developed 
countries such as Finland (3%) and the United Kingdom (2.8%)4. 
The causes of school failure have attracted attention from different areas of 
knowledge, from social scientists to health researchers 1,2,5-8. It is known, for example, that the 
risk of dropout in high school is higher among low-income adolescents5, and it is also 
influenced by gender6, race / ethnicity7 and the social context in which students are inserted8. 
In addition, studies indicate that the poor health status of students may impair their cognitive 
development and participation in school activities, increasing the rates of school failure9. 
In the dental context, there is some evidence that dental caries, toothache, gingivitis 
and dentofacial features are oral disorders that compromise academic activities, increasing 
absenteeism and decreasing the school performance of children and adolescents10-12.  
However, nothing is known about the impact of oral changes on school failure. 
The objective of this study was to evaluate the associations of sociodemographic 
factors, social capital aspects, and oral health status with adolescents' school failure. 
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METHODS 
 
This was a cross-sectional study conducted in the state of São Paulo, one of the largest 
Brazilian states in terms of population, with 45.1 million inhabitants comprising 21.7% of the 
country's population. In 2015, a state-based oral survey known as SB São Paulo 2015 was 
conducted with representativeness for all regions of the State13. Initially, 177 municipalities 
were selected, plus the capital (the city of São Paulo). In a second stage, 390 Census Sectors 
were selected (2 sectors for 177 municipalities and 36 sectors for the city of São Paulo). The 
sample plan was prepared by a conglomerate method for a two-stage lottery with probability 
proportional to the size of the population. A total of 17,560 people were examined in 163 
municipalities for the different segments evaluated, 6,781 of whom were adolescents between 
15 and 19 years old. The study was approved by the FOP UNICAMP Ethics and Research 
Committee with Human Beings, number 1,211,025 (2015), CAEE no. 46788215.9.0000.5418, 
according to Resolution 466/12 of the National Health Council, concerning research on 
human beings. 
A total of 250 work teams organized by the municipalities participated in the study. 
Each team was composed of a dentist and a dental assistant. The training and calibration 
process of the teams followed the guidelines proposed by WHO13 calculating the concordance 
between each examiner and the results obtained by the team consensus. The examiners who 
obtained a Kappa statistic of intra-examiner and inter-examiner agreement with a minimum 
value of 0.65 participated in this study. 
In a first time interval, in each municipality, a team of surveyors visited all  
households in the census tracts, which corresponded to territorial spaces divided by the 
Brazilian Institute of Geography and Statistics (IBGE). Thus, the residents eligible for the SB 
São Paulo 2015 research (individuals of 15-19, 35-44 and 65 years of age) were identified. 
The individuals were informed of the research, and those who presented the necessary 
characteristic were noted on the survey record sheet. 
In a second time interval, the teams of examiners (dentists and assistants)  went 
through the census sectors and the households visited by the surveyors; invited the individuals 
to participate in the research, asked them to sign the Term of Free and Informed Consent, 
performed the exams and held the interviews. These actions continued under the predicted 
number of participants for each sector were fulfilled. If this did not occur, they went through 
the sector again. All the items of information about the residents examined/interviewed, 
including those who were absent and those who refused to participate in the research served to 
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calculate the rate of f densification by census sector and the rate of non-response. More 
information about the data collection can be found in the final report of the SB São Paulo 
survey 201514. 
Initially the dentists applied a questionnaire to the adolescents; this contained the 
demographic and socioeconomic characterization of the participants (age, sex, skin colour, 
family income and family agglomeration). Skin colour was categorized into white, black and 
mixed. Family income was categorized according to the median sample (≤US$ 375,00 and 
>US$ 375,00) and the family agglomeration (≤1.5 to >1.5 persons per room). 
Social capital was investigated based on three questions suggested by Grootaert et al. 
(2003)15. The first was as follows: “If there were a water supply problem in this community, 
how likely would it be that people would cooperate to try to solve the problem?" The answers 
to this question were dichotomized as probable and improbable. Another question was as 
follows: "In general, how do you feel about crime and violence when you are alone at home?" 
The answers to this question were dichotomized as safe and insecure. Finally, the participants 
were asked about their current level of happiness. The answers were categorized as happy and 
unhappy. 
The access to dental services and the reason for access were evaluated by the 
following questions: "Have you ever been to the dentist's office?" and "What was the reason 
for your last visit?" The first question used yes and no answers, and the second was 
dichotomized in review/prevention/check-up and dental/other treatment. Toothache was 
diagnosed through the question "In the last six months, did you have a toothache?" The 
answers were categorized into yes, no and non-respondents. 
In addition, the instrument Oral Impacts on Daily Performance (OIDP) was 
implemented, which investigates the impact of nine items related to daily activities that may 
be affected by oral conditions16. The answer options were no, yes, do not know, or did not 
want to respond, which was treated as missing information. The OIDP was analysed as a 
dichotomous variable, considering the impact of the presence of at least one of the nine 
questions marked as positive. 
Then, oral exams of the adolescents were performed under natural light, using a 
periodontal probe (CPI), flat mouth mirror and wooden spatulas according to WHO 
recommendations13. Decayed teeth and tooth loss were evaluated by the carious and lost 
components of the carious, lost and restored teeth index (DMFT). The presence of caries and 
tooth loss were categorized as either none or at least one decayed or lost tooth. Periodontal 
changes were evaluated by the Community Periodontal Index (CPI) considering the index 
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(b) 
teeth (16, 11, 26, 36, 31, 46) for the 15-19 age group13. 
The following dentofacial changes were examined: maxillary overjet less than 1 mm 
(decreased) or greater than 3 mm (increased), mandibular overjet and anterior open bite. The 
maxillary overjet was measured from the vestibular face of the lower incisors to the superior 
incisor. The mandibular overjet was measured in the opposite direction. The anterior open bite 
was measured by the distance between the incisal edges of the upper and lower incisors and 
was considered present when the measured distance was greater than zero mm17. The WHO 
CPI probe was used to perform measurements. 
School failure was the outcome variable of the study and was evaluated by the 
following question: "Up to which grade did you study?" The answers were converted into 
years of study considering the first year of elementary school and repetitions 1,2,18. To 
differentiate adolescents with at least one year of delay in relation to progress expected by 
age, the criterion of 11 years of studies was adopted for adolescents 18 to 19 years of age; 10 
for those of 17 years of age; 9 for those aged 16; and 8 for those aged 15, as was done in the 
study by Barbato et al.19. 
The analyses were performed using the "SURVEYFREQ" and "SURVEYLOGISTIC" 
procedures of the SAS program, considering the complex sampling plan. We initially 
calculated the weighted prevalence of school failure with the respective 95% confidence 
interval, considering the total sample. The sample was dichotomized as schoolchildren with 
and without delay, and analyses of associations of this outcome variable with the other 
variables were performed using weighted hierarchical multiple and simple logistic regression 
models. A hierarchical model was developed to demonstrate the relationship between 
variables (Figure 1). In the hierarchization, the block 1 was formed by sociodemographic 
conditions, among them, age, sex, skin colour, income and family agglomeration. The block 2 
was elaborated by questions related to social capital. The block 3 was constructed by the 
information referring to aspects of oral health, such as access and reason for dental 
consultation, toothache, presence of decayed teeth, dental loss, dentofacial and/or periodontal 
changes and the impact of oral conditions in daily activities. The variables with p≤0.20 in 
each block were tested in the multiple logistic regression model, and model entry occurred 
from the first to the third block, with those variables remaining in the model that continued to 
be associated with the delay with p≤0.05 after the adjustment to the variables of the same 
block and to the hierarchically superior variables. From the weighted logistic regression 
analyses, the crude and adjusted odds ratios were estimated with the respective 95% 
confidence intervals. 
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Figure 1. Hierarchical conceptual model for the association between social factors, aspects of 
oral health and school failure. Note: For analysis purposes, the variables were divided into 
blocks: (a) block 1, (b) block 2, and (c) block 3. 
 
 
RESULTS 
 
On conclusion of the survey, 22% of the adolescents refused to participate in the  
study, so that 5,558 individuals remained in the sample. We obtained a response rate of 92.9% 
(n = 5558) regarding information about school failure (n = 5162), which was considered for 
the analysis. The percentage of students with school failure in the sample was 29.6% (n = 
1528). The weighted prevalence of students with school failure was 30.1% (95% CI: 29.4% - 
30.8%). 
Age, sex, skin colour, agglomeration, social capital, the reason for access to dentist, 
toothache, the presence of decayed teeth, tooth loss, dentofacial and/or periodontal changes, 
and OIDP presented p<0.20 in the bivariate analysis of the association with school failure 
(Table 1). In the adjusted model (Table 2), it was observed that adolescents older than 16 
years had a 5.42 (95% CI: 5.00-5.87) times greater likelihood of presenting school failure. 
Female adolescents had a 1.34 (95% CI: 1.23-1.47) times higher chance of experiencing 
school failure. Adolescents of non-white skin colour had a 1.32 (95% CI: 1.20-1.44) times 
higher chance of experiencing school failure. For social capital, adolescents who did not feel 
safe had a 1.27 (95% CI: 1.19-1.35) times higher chance of presenting school failure, and 
adolescents who did not feel happy had a 1.37 (95% CI: 1.26-1.49) times higher chance of 
presenting school failure. It was also observed that adolescents with toothache, decayed teeth 
and tooth loss had a 1.09 (95% CI: 1.03-1.16), 1.15 (95% CI: 1.08-1.23) and 1.14 (95% CI: 
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1.03-1.27) times higher chance, respectively, of presenting school failure. Adolescents 
with dentofacial and/or periodontal changes had a 1.40 (95% CI: 1.31-1.50) and 1.32 (95% 
CI: 1.23-1.40) times higher likelihood, respectively, of presenting school failure. 
As for social capital, adolescents who did not feel safe had a 1.27 (95% CI: 1.19-1.35) 
times higher chance of presenting school failure, and adolescents who did not feel happy had 
a 1.37 (95% CI: 1.26-1.49) times higher likelihood of presenting school failure. It was also 
observed that adolescents with toothache, decayed teeth and tooth loss had a 1.09 (95% CI: 
1.03-1.16), 1.15 (95% CI: 1.08-1.23) and 1.14 (95% CI: 1.03-1.27) times higher likelihood, 
respectively, of presenting school failure. Adolescents with dentofacial and periodontal 
changes had a 1.40 (95% CI: 1.31-1.50) and 1.32 (95% CI: 1.23-1.40) times higher likelihood, 
respectively, of presenting school failure. 
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     Table 1. Weighted individual analyses of the associations between school failure and the analysed variables 
 
Variable Category n(%)#   school failure  
*
OR gross p-value 
  No Yes&   
Prevalence weighted (standard error) 
Block 1       
Age Up to 16 years 2591 (50.2%) 86.2% (0.44%) 13.8% (0.22%) Ref  
 More than 16 years 2571 (49.8%) 54.6% (0.38%) 45.4% (0.32%) 5.18 (4.78-5.62) <0.0001 
Sex Male 2255 (43.7%) 74.8% (0.49%) 25.2% (0.22%) Ref  
 Female 2907 (56.3%) 66.1% (0.50%) 33.9% (0.38%) 1.52 (1.40-1.65) <0.0001 
Skin colour White 3067 (59.4%) 71.6% (0.50%) 28.3% (0.37%) Ref  
 Black / Mixed 2095 (40.6%) 67.2% (0.35%) 32.8% (0.29%) 1.23 (1.14-1.33) <0.0001 
Income Up to $ 1500 1791 (43.1%) 69.3% (0.51%) 30.7% (0.33%) 1.00 (0.94-1.06) 0.9122 
 More than R $ 1500 2365 (56.9%) 69.4% (0.47%) 30.6% (0.36%) Ref  
Agglomeration Up to 1.5 1790 (35.0%) 70.8% (0.40%) 29.2% (0.34%) Ref  
 more than 1.5 3331 (65.0%) 69.4% (0.41%) 30.6% (0.42%) 1.07 (0.98-1.18) 0.1500 
Block 2       
Cooperation Likely 3526 (68.6%) 71.2% (0.35%) 28.8% (0.42%) Ref  
 Not provable 1615 (61.4%) 67.4% (0.34%) 32.6% (0.31%) 1.19 (1.11-1.27) <0.0001 
Crime Safe 3434 (66.8%) 72.7% (0.58%) 27.3% (0.28%) Ref  
 Unsafe 1707 (33.2%) 64.9% (0.40%) 35.1% (0.28%) 1.44 (1.37-1.52) <0.0001 
Happiness Happy 4766 (92.7%) 70.4% (0.37%) 29.6% (0.30%) Ref  
 Not happy 375 (7.3%) 64.4% (0.12%) 35.5% (0.15%) 1.31 (1.17-1.47) <0.0001 
Block 3       
Access to dentist No 178 (3.5%) 69.6% (0.11%) 30.4% (0.13%) 1.02 (0.72-1.42) 0.9317 
 Yes 4938 (96.5%) 69.9% (0.36%) 30.1% (0.31%) Ref  
Reason for acess Review 1911 (39.2%) 71.5% (0.41%) 28.5% (0.26%) Ref  
 Treatment 2965 (60.8%) 68.9% (0.30%) 31.1% (0.30%) 1.13 (1.06-1.21) 0.0002 
Toothache No 3817 (74.6%) 71.0% (0.41%) 28.9% (0.33%) Ref  
 Yes 1297 (25.4%) 66.3% (0.30%) 33.7% (0.27%) 1.25 (1.17-1.34) <0.0001 
Decayed teeth No 30.28 (58.7%) 70.4% (0.43%) 29.6% (0.29%) Ref  
 Yes 2134 (41.3%) 69.2% (0.33%) 30.8% (0.27%) 1.06 (1.01-1.11) 0.0106 
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Variable Category n(%)#   school failure  
*
OR gross p-value 
  No Yes&   
Prevalence weighted (standard error) 
Tooth loss No 4489 (90.0%) 70.8% (0.64%) 29.2% (0.38%) Ref  
 Yes 673 (13.0%) 63.6% (0.41%) 36.4% (0.17%) 1.39 (1.22-1.58) <0.0001 
Dentofacial features No 2436 (47.2%) 73.2% (0.53%) 26.8% (0.34%) Ref  
 Yes 2726 (52.8%) 67.0% (0.57%) 33.0% (0.32%) 1.35 (1.28-1.42) <0.0001 
Periodontal alterations No 3054 (59.2%) 70.3% (0.39%) 29.7% (0.23%) Ref  
 Yes 2108 (40.8%) 69.4% (0.37%) 30.6% (0.31%) 1.04 (0.99-1.10) 0.0968 
OIDP No impact 3274 (63.9%) 71.3% (0.51%) 28.7% (0.26%) Ref  
 With impact 1848 (36.1%) 67.4% (0.33%) 32.6% (0.28%) 1.21 (1.14-1.27) <0.0001 
#In the sample; * Odds ratio; $ 95% confidence interval; & Reference level 
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Table 2. Weighted multiple analysis of the associations between school failure and the analysed variables 
 
Variable Category   Model 1   Model 2   Model 3   
  *OR adjusted p-value 
*
OR adjusted p-value 
*
OR adjusted p-value 
Block 1        
Age Up to 16 years Ref  Ref  Ref  
 More than 16 years 5.12 (4.72-5.55) <0.0001 5.07 (4.68-5.50) <0.0001 5.42 (5.00-5.87) <0.0001 
Sex Male Ref  Ref  Ref  
 Female 1.44 (1.31-1.58) <0.0001 1.42 (1.30-1.55) <0.0001 1.34 (1.23-1.47) <0.0001 
Skin colour White Ref  Ref  Ref  
 Black / Mixed 1.29 (1.01-1.24) 0.0375 1.30 (1.19-1.43) <0.0001 1.32 (1.20-1.44) <0.0001 
Block 2        
Crime Safe   Ref  Ref  
 Unsafe   1.25 (1.17-1.34) <0.0001 1.27 (1.19-1.35) <0.0001 
Happiness Happy   Ref  Ref  
 Not happy   1.25 (1.15-1.36) <0.0001 1.37 (1.26-1.49) <0.0001 
Block 3        
Toothache No     Ref  
 Yes     1.09 (1.03-1.16) 0.0017 
Decayed teeth No     Ref  
 Yes     1.15 (1.08-1.23) <0.0001 
Tooth loss No     Ref  
 Yes     1.14 (1.03-1.27) 0.0101 
Dentofacial features No     Ref  
 Yes     1.40 (1.31-1.50) <0.0001 
Periodontal No     Ref  
 Yes     1.32 (1.23-1.40) <0.0001 
Model Fit Statistics AIC (null model =23441464) 20894932  20742232  20431512  
 -2 log L (null model =23441462) 20894922  20742220  20431490  
*Odds ratio; $Confidence Interval 95%. 
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DISCUSSION 
 
 
The present study demonstrated that individual, social and oral variables were 
associated with school failure in adolescents. To the best of our knowledge, this is the first 
study to investigate these associations, a fact that brings new evidence to the importance of 
oral health professionals in the school context. 
Among the sociodemographic variables investigated, the age of adolescents was a 
condition associated with school failure. It was observed that adolescents older than 16 years 
presented a five times higher likelihood of experiencing school failure. A recent national 
survey conducted in Brazil also showed school inequalities according to the age of 
adolescents20. It was observed that 68.4% of the youngest people between 15 to 17 years old 
were attending school at the correct age and only 31.7% of people aged 18 to 24 years in 
201720. These findings indicate that there are important disparities in school failure in 
adolescents associated with individual and social demands as they grow older, such as having 
to work, having to take care of household chores or even losing interest in studying.1,2,20 
The sex of adolescent was another variable associated with school failure. A 
population based study realized in Brazil demonstrate that, in 2015, of the total of 1.3 million 
young people aged 15 to 17 that was out of school, 610,000 were female. Among them, 35%, 
or 212,000 were already mothers in this age group and only 2% of adolescents who became 
pregnant continued to be enrolled in schools21. This is important information, since 
adolescents who experience pregnancy or maternity can suffer from diverse health and time 
limitations that discourage them to continue with studies. In the first months after childbirth it 
is necessary for the school setting to be adapted, for example, by developing a differentiated 
schedule or creating strategies that facilitate the care of the baby by the young mothers3. A 
study conducted in Colombia, for example, revealed similar characteristics among young 
people who had dropped out of school, the majority of whom were teenagers, and women 
with at least one child6. 
Evidences from Brazil20,21 and international assessments7 have demonstrated that there 
were inequalities among the white, black and mixed populations in relation to school failure, a 
fact also observed in the present study. According to Bécares et al.7 the unsatisfactory school 
performance among adolescents of racial minorities goes beyond economic differences 
because school performance in these groups is threatened mainly by negative stereotypes. The 
authors strongly recommended combating racial discrimination as a tool for improving the 
64  
 
equality of school success. 
It is important to emphasize that the well-being of adolescents also involves the social 
context in which they are inserted. Research has shown that adolescents exposed to 
community violence become vulnerable and are more likely to acquire depressive and 
posttraumatic symptoms, which compromise their school performance8,22. Community 
violence involves the individual's social or environmental context and may be related to 
aggression, assaults, rapes, and robberies, with or without the presence of weapons, in the 
neighbourhood or area near the individuals’ homes23. As has been reported in previous 
research24, it is understandable that the feeling of insecurity identified among adolescents 
contributes to their school failure, as observed in the present study. In addition, the 
associations between school failure and the feeling of happiness observed in this study are 
also plausible because high levels of happiness among teenagers stimulate a healthier life and 
better school performance25. This evidence indicates that happiness drives motivation and 
commitment to studies, playing an important role in helping students adapt to adverse  
learning situations25. 
School failure has already been shown to be associated with the general health of 
students26. However, to date, these associations have not been investigated in the dental field. 
This hypothesis, confirmed in the present study, emerged as a variable of interest due to the 
previously known relationship between oral problems and poor school performance10. In 
general, children with oral problems are more likely to miss classes and not perform the tasks 
required by the school10-12. Caries and toothache, specifically, cause inability to concentrate 
and are associated with feelings of embarrassment and anxiety that can affect daily 
behaviours27. Among adolescents, the effects of oral problems are associated with shyness  
and feelings of unhappiness and uselessness, which compromise their psychosocial well- 
being. All these results can impact in the dropout rates of school and in the performance in 
studies of adolescents10. 
We also observed an association between periodontal changes and school failure. It 
seems that periodontal changes impact the adolescent’s quality of life28 and compromise the 
appearance of the teeth and mouth29. A similar explanation elucidates the association of 
dentofacial changes and tooth loss with outcome. Among the oral changes investigated in 
present study, dentofacial features were more likely to contribute to school failure. 
Dentofacial changes are conditions that mainly compromise facial aesthetics, which can lead 
to bullying by peers in the school environment, and consequently discourage participation in 
school activities. A research investigating associations between dentofacial changes and 
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bullying among 920 Jordanian schoolchildren demonstrated that 47% of them were bullied 
due to the dentofacial features evaluated in the present study including anterior openbite 
(14.1%), prominent mandibular anterior teeth (4.2%) retrognathic mandible (3.2%) and 
prognathic mandible (2.5%). Many schoolchildren reported that they missed classes and did 
not like go to school because they felt intimidated by peers30. This finding once again 
reinforces the tendency of young people to feel the impact of oral conditions in a social- 
emotional way, which may impact their overall quality of life. 
Due to the fact that this study had a cross-sectional design, it was not possible to 
define the causal relationship between the analysed variables, and therefore, cohort studies are 
necessary to establish a causal relationship. In addition, it is known that school failure is a 
consequence of multiple factors such as disciplinary problems, family structure, and school 
conditions that were not investigated, limiting the finding of the present study. 
Despite these limitations, the large representative sample and the robust statistical 
analysis used in this investigation allow us to present important new evidences about the 
associations between school failure and individual, social and oral health variables. 
 
 
CONCLUSION 
 
School failure was associated with individual characteristics, social conditions and  
oral disorders in adolescents. 
 
BULLET POINTS 
 
 This study presents new evidence on the associations between oral conditions and 
school failure. 
 Paediatric dentists should focus their efforts on the prevention of oral problems and 
promotion of oral health of schoolchildren in order to contribute to the reduction in 
school failure. 
 Oral health should be considered an important component of health promotion 
interventions in school setting. 
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3 DISCUSSÃO 
 
Por muitos anos, a adolescência foi frequentemente considerada o momento mais 
saudável da vida, é um período em que muitos atributos biológicos estão no auge, e por isso, 
na perspectiva dos serviços de saúde, os adolescentes parecem ter menos necessidades do que 
outros segmentos populacionais como as crianças e os idosos. Esta visão dominante da saúde 
dos adolescentes foi por muito tempo a razão pela qual atraíram tão pouco interesse e 
investimento político (PATTON et al., 2016). 
Porém, nas últimas décadas, a atenção à saúde do adolescente vem se tornando 
uma prioridade em muitos países, inclusive para instituições de fomento à pesquisa 
(BRASIL,2017). O motivo é o reconhecimento da adolescência como uma fase crítica da 
vida, em que se desenvolvem os recursos cognitivos, emocionais, sociais e econômicos que 
são a base para a saúde e bem-estar da vida futura dos jovens, responsáveis pelas próximas 
gerações (PATTON et al., 2016). Assim se faz necessário o estudo da condição de saúde do 
adolescente, a fim de apontar estratégias de cuidado e intervenção. 
A saúde geral abrange a saúde bucal, e esta é essencial para a qualidade de vida 
dos adolescentes (SILVEIRA et al., 2014; CUNHA et al., 2017). Dentre os principais 
problemas orais, a má posição dos dentes entre os jovens, é uma alteração que causa 
incapacidade social, física, dor e desconforto psicológico (SUN et al., 2017). Compromete na 
mastigação (CHOI et al., 2015, PERILLO et al., 2014), dificulta na comunicação e 
socialização (GRAVIC et al., 2015), além de atuar na instabilidade emocional 
(KRISDAPONG et al., 2014; ROSA et al., 2015). Frente ao impacto negativo da má oclusão 
no cotidiano dos adolescentes, é interessante que se investigue os fatores associados. 
Corrobando com estudos nacionais (SILVEIRA et al., 2016; VEDOVELLO et al., 
2016; JORDÃO et al., 2015), e internacionais (ALMERICH-SILLA et al., 2014; 
VELLAPPALLY et al., 2014), o primeiro artigo da tese revelou que a cor de pele preta ou 
parda, a baixa renda familiar, o acesso aos serviços odontológicos por motivo de tratamento 
curativo, e a presença de cárie dentária são aspectos associados à má oclusão. Essa 
informação reforça que os adolescentes afetados pelas desigualdades sociais apresentam 
maior prevalência de má oclusão e precisam ser amparados pelo sistema de saúde do país e 
por políticas capazes de programar ações intersetoriais. 
Embora a oferta de serviços ortodônticos no Sistema Único de Saúde (SUS), 
tenha sido aprovada para centros de especialidades odontológicos (CEO), no ano de 2010 
(Brasil, 2010), são poucos os CEO que realmente ofertam esse serviço. Para acolher essa 
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demanda, recomendam-se também a organização e desenvolvimento de ações de inclusão de 
procedimentos mais complexos na atenção básica, dentre eles procedimentos preventivos e 
interceptores para correção ou prevenção da má oclusão. Entretanto a atenção básica possui 
muitos obstáculos para esse fim, como a falta de recursos humanos, de qualificação 
profissional e estrutura adequada, o que compromete a implantação dos procedimentos 
ortodônticos (GUZZO et al., 2014). Essa é uma informação importante que precisa ser 
discutida quando se trata de propostas para o controle da prevalência da má oclusão. 
Na maioria dos estudos ortodônticos, a má oclusão é percebida pelos adolescentes 
como um problema de saúde bucal que necessita de tratamento odontológico (GHIJSELINGS 
et al.,2014; AJAYI, 2015; OMER et al., 2016). Geralmente esta percepção envolve o 
comprometimento da estética e a satisfação com a aparência dos dentes (BELLOT-ARCÍS et 
al., 2015). A autopercepção da necessidade de tratamento é um julgamento baseado em 
conhecimentos adquiridos ao longo da vida, influenciado pelos fatores culturais e pela 
concepção do indivíduo sobre o que é estar saudável (DHANASEKARAN, NAYAR, 2015). 
Sabe-se também que um dos principais motivos por não procurar o serviço odontológico é a 
não percepção de sua necessidade (CARREIRO et al., 2017). 
Visto a importância do tema, o segundo artigo da tese buscou identificar os fatores 
associados autopercepção da necessidade de tratamento odontológico entre os adolescentes 
usando o modelo conceitual de Gift (GIFT, 1998). O estudo observou que a maioria dos 
adolescentes percebia a necessidade de cuidados profissionais. Mesmo as anormalidades 
dentárias (ovejert maxilar) ter sido uma condição bucal prevalente entre essa população, os 
adolescentes não a perceberam como um problema a ser tratado. Isso porque, os adolescentes 
percebem a necessidade de tratamento oclusal devido principalmente ao comprometimento 
estético (PERILLO et al., 2014; SILVA et al., 2016), como a presença de diastemas anteriores 
(FELDENS et al., 2015), ou apinhamento (PERES et al., 2011), e essas condições não foram 
investigadas pela pesquisa. 
No entanto a cárie dentária, principalmente na região anterior, apresentou um 
impacto maior que as anormalidades dentárias na percepção dos jovens como condição 
necessária de cuidado. Fatores econômicos, motivo do acesso aos serviços odontológicos, dor 
dentária e insatisfação com a aparência dos dentes e boca, também mediaram a 
autopercepção. 
Uma hipótese explicativa para a autopercepção mais apurada para a cárie dentária 
está no setting clínico em que o cirurgião dentista opera sob a luz do manejo da cárie. 
Observou-se em um estudo qualitativo que os profissionais enfatizam procedimentos 
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relacionados aos fatores etiológicos proximais da cárie, com enfoque em prescrições 
higienistas (LEME, 2017), o que contribui com a prática dos sujeitos voltadas ao autocuidado 
da cárie deixando de lado outras condições dentárias. O fetichismo odontológico acerca da 
cárie é histórico, e os esforços teóricos empreendidos para clarificar o conceito de saúde bucal 
e a sua operacionalização no meio social ainda se encontra em expansão (FIGUEIREDO et 
al., 2003), e precisam ser reforçados. 
Ao perceberem as associações entre dor e a cárie dentária como necessidade de 
tratamento, os participantes do estudo podem estar reforçando a busca pelo serviço 
odontológico por motivo de tratamento curativo da dor aguda ou crônica, como identificado 
em outro estudo com adolescentes (LEÃO et al., 2015). Esse é um achado interessante, saber 
que os adolescentes concentram-se nos sinais e sintomas da doença, reforça a necessidade de 
realizar ações preventivas sobre outras condições bucais. Mesmo o Brasil tendo 
implementando a atenção primária no ano de 1994, com ações direcionadas a prevenção e 
promoção da saúde, a odontologia parece apresentar dificuldades de avanços, reproduzindo 
serviços, muitas vezes, calcados em práticas tecnicistas é voltada para o modelo biomédico 
(PIRES, BOTAZZO, 2015), o que pode contribuir para a disseminação do conceito da doença 
e seu enfoque reduzido na função funcional e morfológica, desconsiderando os determinantes 
sociais e a dinâmica do processo-saúde doença. 
A partir do segundo artigo da tese, pode se ressaltar também a necessidade de unir 
os indicadores objetivos das condições de saúde bucal, diagnosticados pelo profissional, e os 
indicadores subjetivos que consideram a visão do indivíduo. Esta união de indicadores torna 
possível um planejamento em saúde que sensibilize a percepção dos adolescentes quanto as 
suas condições bucais e a busca pelo autocuidado. 
A atenção aos cuidados com a saúde se faz também quando o sujeito é encorajado 
a conhecer os caminhos para isso. Nesse aspecto a educação constitui-se um meio para o 
desenvolvimento do senso de responsabilidade para com própria saúde e para com a saúde da 
coletividade. Sabe-se que a escolaridade em anos de estudo já apresentou associação com a 
qualidade de vida (FERRARI et al., 2017). Assim, entender os fatores envolvidos com a 
escolaridade também constitui uma linha de pesquisa no âmago da saúde coletiva. 
O fracasso escolar (distorção idade-série) e o abandono escolar, conhecidos 
também como fracasso escolar, representa um grave cenário brasileiro (SILVA-FILHO et al., 
2017). O Brasil tem a terceira maior taxa de abandono escolar entre os 100 países com maior 
Índice de Desenvolvimento Humano (IDH) e no PNUD a menor média de anos de estudo 
entre os países da América do Sul (PNUD, 2012). 
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No terceiro artigo da presente tese, o fracasso escolar foi o desfecho do estudo e 
foi associado à idade, sexo, cor de pele, ao capital social e a presença de alterações bucais. 
Esse foi o único estudo que associou a saúde bucal com o fracasso escolar, pois a maioria das 
pesquisas publicadas concentrou-se em investigar a relação bucal com o desempenho escolar 
(SEIRAWAN et al., 2012; GUARNIZO-HERRENO et al., 2012; WINDING et al., 2013; 
PAULA et al., 2015). 
O fracasso escolar é resultado de fatores intrínsecos e extrínsecos à escola, como 
drogas, sucessivas reprovações, prostituição, falta de incentivo da família e da escola, 
necessidade de trabalhar, excesso de conteúdo escolar, alcoolismo, vandalismo e falta de 
formação de valores (POZZOBON et al., 2017). Esses obstáculos são exemplos de 
determinantes que não foram avaliados neste trabalho. No entanto, este estudo demonstrou a 
importância do estado de saúde dos adolescentes na trajetória escolar, e destacou a 
importância da interação entre a política de saúde e educação. 
Quando a saúde bucal está comprometida, também está a habilidade de aprender. 
Esse é o lema que vem sendo disseminado por um programa desenvolvido pelo Centro 
Nacional de pesquisa de saúde bucal da Universidade Georgetown, Washington. A estratégia 
do programa americano se baseia em atividades multiprofissionais, executadas nas escolas, 
voltadas para a prevenção e educação em saúde, com enfoque nas famílias de baixa renda. A 
assistência odontológica inclui o acesso à aplicação de flúor e selantes dentários (HOLK, 
BARZEL R, 2013). 
No Brasil, a Política Nacional de Saúde Bucal (PNSB) é um programa do governo 
que garante os direitos dos cidadãos as ações de prevenção de agravos, promoção da saúde e 
reabilitação oral pelo acesso ao tratamento odontológico ofertado no Sistema Único de Saúde 
(SUS). Dentre as principais linhas de ação do programa estão à reorganização da atenção 
básica em saúde bucal com a implantação das Equipes de Saúde Bucal na estratégia saúde da 
família em todo o território nacional, e a inserção das mesmas no Programa Saúde nas Escolas 
(PSE). O PSE procura fomentar uma gestão coletiva das ações de saúde e educação a partir da 
participação de profissionais da saúde, educação, dos educandos e da comunidade, no 
território onde convivem. Assim, além da constante avaliação das necessidades clínicas dos 
escolares da rede pública de ensino, há uma abordagem de temas prioritários para 
implementação da prevenção e promoção da saúde. No ano de 2011, como critérios de 
elegibilidade para adesão ao PSE, os municípios deveriam apresentar 70% de cobertura pela 
ESF e baixo nível de desenvolvimento da Educação Básica. Em 2013, os critérios foram 
extintos, e todos os municípios passaram serem aptos. Além disso, foi acrescentado ao 
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programa indicadores de monitoramento e metas desempenho (BRASIL, 2013). Atualmente, 
68% dos municípios do Estado de São Paulo estão aderidos ao PSE (DAB, 2017). 
Ao analisar a articulação das práticas dos setores saúde e educação, por meio do 
PSE, observa-se uma participação ainda periférica da educação na corresponsabilização das 
ações de saúde, o que restringe a potencialidade do programa (SOUSA et al., 2017). Esse é 
um ponto preocupante, uma vez que a saúde, em especial a odontologia, ainda reproduz 
práticas biomédicas, com pouco protagonismo nos cenários de educação em saúde 
(SCHERER et al., 2015). Essa trajetória pode estar comprometendo com o avanço das 
propostas do PSE e com outras recomendações da PNSB, voltadas para o empoderamento dos 
indivíduos em relação à saúde bucal. Portanto, é necessário repensar a formação e estratégias 
de educação permanente entre os profissionais de saúde bucal, a fim de contribuírem de forma 
mais eficaz com as necessidades da PNSB. 
Por fim, os três artigos utilizaram dos dados do levantamento epidemiológico SB 
São Paulo 2015, Estado este que representa 25% da população brasileira (PEREIRA et al., 
2015). Assim a análise dos dados pode ser inferida para outros estados do país ou regiões 
mundiais com características próximas. Além disso, todos utilizaram a análise multinível, que 
considera que os determinantes de um evento que afetam o indivíduo são dinâmicos e podem 
ser mais bem investigados em modelos que permitam a incorporação de variáveis individuais 
e agregadas em níveis hierárquicos (MERLO et al., 2005). 
Essa interpretação dos dados coletados é estatisticamente confiável, e pode 
subsidiar estratégias de prevenção, com enfoque nos fatores que incidem na má oclusão, 
contribuindo com a percepção da necessidade de tratamento, e nos determinantes do fracasso 
escolar. Estes são direcionamentos para a promoção e cuidado integral dos adolescentes. 
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4 CONCLUSÃO 
 
Esta tese investigou os fatores associados à má oclusão, na autopercepção da 
necessidade de tratamento odontológico e que atuam como determinantes do fracasso escolar 
entre os adolescentes. Reforçou a necessidade da implantação de ações públicas voltadas para 
a diminuição das iniquidades sociais, que influenciam na saúde e na educação dos 
adolescentes. 
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